
Date:
To:
From:
Project:
Subject:

0053974

10 August 1998
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
100 D Areas - Full Protocol
Inorganics - Data Package No. W02330-QES (SDG N

CTION 1v282000

This memo presents the results of data validation on Data Package No. 1EDM
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided in
the following table.

$amp#! iD Sample Data Madla ~valIdsIon Analysis

BONKT3 04/16/98 Soil C See Note 1

BONKT4 04/15/98 Soil C See Note 1

BONKT5 04/15/98 Soil C See Note 1

BONKT6 04/15/98 Soil C See Note 1

BONKT7 04/15/98 Soil C See Note 1

BONKT8 04/15/98 Soil C See Note 1

BONKT9 04/15/98 Soil C See Note 1

1 - ICP metals (601 OA), Mercury (7471-CV), Hexavalent Chromium (7196)

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (May 1998).
Appendices 1 through 5 provide the following information as indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

Glossary of Data Reporting, Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Soil samples must be analyzed within 6 months for ICP metals, 28 days
for mercury, and 30 days for hexavalent chromium.

All holding times were acceptable.

* Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations (in ug/L) less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UX and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

Due to blank contamination, chromium (ICP) results in samples BONKT3 and
BONKT4 were qualified as undetected and flagged "U".

Due to blank contamination, the lead result in sample BONKT4 was qualified as
undetected and flagged "U".

All other preparation blank results were acceptable.

Field and Eauipment Blanks

One equipment blank (BONKT3) and one field blank (BONKT4) were submitted for
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analysis. The barium, chromium, and lead were detected above the IDL in both
the equipment and field blank. No other analytes were detected in the field or
equipment blank.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "US". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally, for
samples with a spike recovery greater than 130% and a sample result less than
the IDL, no qualification is required.

Due to a matrix spike recovery of -8.7%, all barium results were rejected and
flagged "R".

Due to a matrix spike recovery of 30% and a matrix spike duplicate recovery of
32%, all hexavalent chromium results were qualified as estimates and flagged
"J/UJ".

All other matrix spike results were acceptable.

* Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than 30%
for positive sample results greater than five times the CRDL or plus or minus the
CRDL for positive sample results less than five times the CRDL. Sample results
outside the criteria are qualified as estimates and flagged "J/UJ".
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Due to the lack of a matrix spike and matrix spike duplicate recovery, any RPD
calculation for barium would be invalid.

All other laboratory duplicate recovery results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No. Duplicate Sample No.

BONKT5 BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. The RPD for lead was
outside QC limits (48%). Under the BHI statement of work no qualification is
required. All other field duplicate results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against CRDLs to ensure that
laboratory detection levels meet the required criteria. All reported laboratory
detection levels met the analyte specific CRDL.

* Completeness

Data package No. W02330-QES (SDG No. W02330) was submitted for validation
and verified for completeness. The completion percentage was 87.5%.

MAJOR DEFICIENCIES

Due to a matrix spike recovery of -8.7%, all barium results were rejected and
flagged "R".

MINOR DEFICIENCIES

Due to blank contamination, chromium (ICP) results in samples BONKT3 and
BONKT4 were qualified as undetected and flagged "U". Due to blank
contamination, the lead result in sample BONKT4 was qualified as undetected and
flagged "U". Due to a matrix spike recovery of 30% and a matrix spike duplicate
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recovery of 32%, all hexavalent chromium results were qualified as estimates and
flagged "J/UJ". Data flagged 'J' is an estimate, but under the BHI validation SOW,
the data may be usable for decision-making purposes. All other validated results
are considered accurate within the standard error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/Kg) Page_1 of_1

Prcct BECHTEL-HANFORD
Ltatoy: Ciam
Cmi. ISDG: W02330
Sample NwMber ONKT3 BONKT4 BONKT5 BNKTI BMNKT7 BON 1 0NKT
Location 1607-D2 1607-D2 1607-D2 1607-02 1607-D2 1607-D2 1607-D2
Remarkm Equip. BlaN Fild Blnk Dupinlu _

Sample Des 04/15l 04/159 04/15/96 04/15/9 15/96 0415/9 04/15/98
Inorganis CD. ResD t Q RestS Q0 1l Remit Q Assail R I Rsd 0 Resuk Q Result Q Result Q Result Q Resut Q Renum 0 Reumt Q Result

HEXCHROSI 0.1 0.03 W 0.03 U 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ
ArsenIc 0.19 U 0.19 U 1.1 0.84 1.1 0.67 1.1
Baium 220 R 0.95 R 51.71R 51.6 R 53.9 R 52.7 R 62.4 R
Caddm 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.07 U
Chromium 0.5 0.16 U 0.13 U 3.8 2.8 3.7 3.7 5.9
Lad 2 4.2 0.32 U 1.8 1.1 1.9 1.7 1.8

Mewsury 0.00 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

Silver 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.08 U



Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

(JOC 009

SDG: W02330 REVIEWER: DATE: 08/10/98 PAGE_1_OFj_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Barium R All MS/MSD
recovery

Chromium (ICP) U BONKT3, BONKT4 Blank
contamination

Lead U BONKT4 Blank .
Contamination

Hexavalent chromium J/UJ All MS/MSD
recovery



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/Kg) Page_1 of_1

Prcct BECHTEL-HANFORD
Ltatoy: Ciam
Cmi. ISDG: W02330
Sample NwMber ONKT3 BONKT4 BONKT5 BNKTI BMNKT7 BON 1 0NKT
Location 1607-D2 1607-D2 1607-D2 1607-02 1607-D2 1607-D2 1607-D2
Remarkm Equip. BlaN Fild Blnk Dupinlu _

Sample Des 04/15l 04/159 04/15/96 04/15/9 15/96 0415/9 04/15/98
Inorganis CD. ResD t Q RestS Q0 1l Remit Q Assail R I Rsd 0 Resuk Q Result Q Result Q Result Q Resut Q Renum 0 Reumt Q Result

HEXCHROSI 0.1 0.03 W 0.03 U 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ
ArsenIc 0.19 U 0.19 U 1.1 0.84 1.1 0.67 1.1
Baium 220 R 0.95 R 51.71R 51.6 R 53.9 R 52.7 R 62.4 R
Caddm 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.07 U
Chromium 0.5 0.16 U 0.13 U 3.8 2.8 3.7 3.7 5.9
Lad 2 4.2 0.32 U 1.8 1.1 1.9 1.7 1.8

Mewsury 0.00 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

Silver 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.08 U



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

ab Name: QUANTERRA MO
4ab Code: ITMO 'Case No,.:_
4atrix (soil/water) : SOIL
sevel (low/med): LOW
k Solids: 98.~6

Contract:
SAS No.:

BONKT3
550.231 1 BONKT3

?DG No.: W02330
LaE Sample ID: 17539-001
Date Received: 04/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Analyte lConcentrationiC

Ar~senic
Barium
CadmiuiiF
Chromium~
Lead_ ~_
Mercury_
Silver_~

0.19
220

0.06
0.16

4.2
0.02
0.07

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN

I Nit I()IZ23

Q

-r7

M

P
P
P
P
P
Cv
P_

SW-846
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550.231 B01KT4
Lab Code: ITMO -Case No.: SAS No.: MG No.: WO2330
1atrix (soil/water) : SOIL- Lab Sample ID: 17539--02
Level (low/med): LOW 5 Date Received: 04/15/98
k Solids: _99~.

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Analyte lConcentrationfC

Arsenic_
Barium
Cadmiu-_
Chromium~
Lead
Mercu
Silver ~~

0.19
0.95
0.06
0 .13
0.32
0.02
0.07

'olor Before:
'olor After:

Clarity Before:
Clarity After:

. Texture:
Artifacts:

omments:

FORM I - IN

000013
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U
0
U

U

N

PP~
P
P

p_
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BONKT5
Lab Name: QUANTERRA MO Contract: 550.231
Lab Code: ITMO fase No.: SAS No.: -SDG No.: W02330
,atrix (soil/water): SOIL_ La Sample ID: 1 7 5 3 9-z03
Level (low/med): LOW Date Received: 04/15/98
k Solids: 98.6

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Analyte

Arsenic
Barium
CadmiuF__
Chromium-
Lead_
Mercury
Silver -

Concentration C

1.1
51.7
0.06

3.8
1.8

U.02
0.07

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN
SW-846

Q

-w

r~
U

UU
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

ab Name: QUANTERRA MO _ Contract: 550.231
ab Code: ITMO Case No.:- SAS No.:
4atrix (soil/wi-ter) : SOIL Lab S
evel (low/med): LOW Date
'5 Solids: _97~

EPA SAMPLE NO.

BONKT6

EIIG No.: W02330
ample ID: 17539-004
Received: 04/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Analyte

Arenic
Barium
Cadmiu-m
Chromiurm~
Lead
Mercury
Silver

Concentration C

0.84
51.6
0.06 U
2.8
1.1 ~

_______.02 U
0.07 U

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

zmments:

FORM I - IN

~r

000015
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P
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P~
P
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BONKT7
Lab Name: QUANTERRA MO Contract: 550.231 1 BONKT7
Lab Code: ITMO Case No.: SAS No.: ~5hG No.: W02330
Matrix (soil/water) : SOIL_ Lab Sample ID: 17539-005
Level (low/med): LOW Date Received: 04/15/98
% Solids: 9779

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Analyte

Ar5'enic
Barium
Cadmium-
Chromium
Lead_
Mercury
Silver-

Concentration

1.1
53.9
0.06
3.7
1.9

O.02
0.07

___ 1:1 K

'olor Before:
:olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

:omments:

FORM I - IN

SW-846

000016
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U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

BONKT8
.ab Name: QUANTERRA MO Contract: 550.231 | 1
jab Code: ITMO r7ase No. :_SAS No.: 70G No . : W02330
4atrix (soil/water) : SOIL Lab Sample ID: 17539-006
evel (low/med) : LOW__ Date Received: 04/15/98
Solids: 97.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Analyte ConcentrationIC

Arsenic
Barium -

Cadmium-
Chromium-
Lead ~
Mrcury
Si.lVer_~

0.67
52.7
0.06

3.7
1.7

0.02
0.07

U

U
U

Q M

SP
P
P~
P
Cv
Pr

_____ ____ I 1:1
olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN

000017
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

ab Name: QUANTERRA MO Contract: 550.231
ab Code: ITMO Zdase No.: SAS No.:
datrix (soil/water) : SOIL_ -aB S
evel (low/med): LOW Date

' Solids: 827I

EPA SAMPLE NO.

BONKTS

TG No.: W02330 -I
ample ID: 17539-007
Received: 04/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Analyte lConcentration IC

Arsenic
Barium
Cadmium~
Chromiurm~
Lead
Mrcury
Silver-~~

1.1
________62.4

0.07
5.9
1.8

0.02
0.08

'olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM -I- IN
f'jC SW-846
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Qruanterra
Servies

SAMPLE RESULTS

LAB NAME: QUANTERRA. Richland SDG: IRPT GRP: W02330 1 5017
LAB SAMPLE ID: 80426101 MATRIX: SOIL
CLIENT ID: BONKT3 DATE RECEIVED: 4/15/1998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT C ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 3.00E-2 U N/A N/A 3.00E-02 mg/kg N/A EPA7196C
241 1.17E-01 J 5.4E-02 5.8E-02 2.50E-02 pCI/g 70.80% RICHRCS057

3.3001 J 8.4E-02 9.9E-02 2.14E-02 pCI1g 79.70% RICHRCS030
iU-235 1.02E-02 U 1.5E-02 1.5E-02 2.14E-02 pCIVg 79.70% RICHRC5030
U-238 , 2. -01 J 8.0E-02 9.3E-02 2.66E-02 pCIlg 79.70% RICHRCS030

PU-238 1.52E-02 1.5E-02 1.5E-02 1.03E-02 pCI/g 78.40% RICHRC5010
PU239/40 9.81E-02 3.9E-02 4.1E-02 1.905-02 pCI/g 78.40% RICHRC5O10
AM-241 1.05E-02 U 1.9 1.9E-02 3.15E-02 pCIlg N/A RICHRC5O17
CO-60 -9.88E-04 U 3.9E-03 3.9E-03 6.63-03 pCVg N/A RICHRC5017

CS-137DA -7.16E-04 U 3.1E-03 3. 3 5.14E-03 pCI/g N/A RICHRC5017
EU-152 3.08E-03 U 7.4E-03 7.42-03 1.26E-02 pCIg N/A RICHRCS017
EU-154 . 1.29E-02 U 1.0E-02 1.OE-02 2. pCI/g NIA RICHRCS017
EU-155 5.68E-03 U 9.4E-03 9.4E-03 1.53-02 pC/g NA RICHRCS017

K-40 3.44E+00 1.6E-01 3.8E-01 N/A p NA . RICHRCSC17
RA-2240A 9.57E-02 1.1E-02 1.4E-02 N/A pCI/g RICHRCSO17

RA-226 7.21E-02 J 1.7E-02 1.9E-02 N/A PCV/ NZA ICHRCS017
RA-228 1.15E-01 J 2.4E-02 2.6E-02 N/A pCV9 RCSO17
U-238 2.56E-01 2.0E-01 2.0E-01 N/A pCIg N/A RICHR

Number of Results: 18

000019
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Qhbuan terra
Enrcase

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02330 1 5017
LAB SAMPLE ID: 80426102 MATRIX: SOIL

CLIENT ID: BONKT4 DATE RECEIVED: 4/1511998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196(U7
-241 -3.61E-04 U 7.2E-04 7.2E-04 1.81E-02 pCI/g 84.10% RICHRCS057

U-2 3.15E-01 J 8.8E-02 1.0E-01 3.86E-02 pCI/g 75.20% RICHRC5030
U-235 2.21E-02 U 2.4E-02 2.4E-02 3.21E-02 pCIg 75.20% RICHRCS030

-U-238 , 3. -01 J 9.3E-02 1.1E-01 2.74E-02 pCI/g 75.20% RICHRC5030
PU-238 1.64E-02 23E-02 2.3E-02 2.21E-02 pCI/g 40.40% RICHRC5010

PU239/40 6.48E-02 4.6E-02 4.8E-02 3.29E-02 pCI/g 40.40% RICHRC5010
AM-241 1.65E-02 U 21 2.1E-02 3.54E-02 pCi/g N/A RICHRCS017
CO-60 -9.16E-04 U 4.7E-03 4.7E-03 7.82E-03 pCI/g N/A RICHRCS017

CS-137DA -2.10E-03 U 4.7E-03 4. 3 7.41E-03 pCI/g N/A RICHRCSO17

EU-152 4.85E-03 U 12E-02 1.2E-02 2.12E-02 pCI/g N/A RICHRC5017

EU-154 . 1.06E-02 U 1.6E-02 1.6E-02 2. -02 pCI/g N/A RICHRCS1

EU-155 7.28E-03 U 1.5E-02 1.5E-02 2.36E-02 /g N/A ICHRC5017

K-40 4.73E+00 25E-01 5.4E-01 N/A N/A RICHRC5017
RA-224DA 1.26E-01 1.6E-02 2.0E-02 N/A pCIg RICHRC5017

RA-226 1.39E-01 1.9E-02 2.4E-02 N/A pCI/g N/A RICHRC5017

RA-228 1.72E-01 J 3.8E-02 4.2E-02 N/A pCi/g N/A C5017
U-238 3.07E-01 U 1.9E-01 1.9E-01 3.18E-01 pCI/g N/A RICHRC

Number of Results: 18

000020
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Quanterra
Emnwwmnal

SAMPLE RESULTS

LAB NAME - QUANTERRA, Richland SDG: /RPT GRP: W02330 1 5017

LAB SAMPLE ID: 80428103 MATRIX: SOIL

CLIENT ID: BONKTS DATE RECEIVED: 411511998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2 s) ERROR (2 8) MDA/lDL UNIT YIELD NUMBER

H5XCHROME 3.002-02 U N/A N/A 3.005E-02 mg/kg NWA 2-PA7196 UJ
241 1.23E-02 J 1.4E-02 1.4E-02 1.11E-02 pCI/g 95.Q0% RICHRCS057

U-2 5.91E-01 J 1.1E-01 1.4E-01 2.75E-02 pCI/g 85.10% RICHRC5030
U-235 2.94E-02 U 2.6E-02 2.6E-02 3.53E-02 pCI/g 85.10% RICHRC5030

U-238 6 -01 J 1.1 E-01 1.5E-01 2.88E-02 pCI/g 85.10% RICHRC5030
PU-238 5.57E-03 1.5E-02 1.SE-02 3.65E-02 PCV/9 45.80% RICHRC5010

PU239/40 1.81E-01 .3E-02 8.0E-02 3.65E-02 pCI/g 45.80% RICHRC5010

AM-241 1.91E-02 U 7.5 7.5E-02 1.16E-01 pC/g N/A RICHRC507
CO-60 1.17E-02 U 6.7E-03 6.8E-03 1.28E-02 pCIg N/A RICHRC5017

CS-137DA -1.55E-03 U 7.0E-03 7. 3 1.09E-02 pCI/g N/A RICHRC5017
EU-152 3.81E-03 U 1.7E-02 1.7E-02 2.90E-02 pCI/g N/A RICHRC5017

EU-154 -1.12E-02 U 2.5E-02 2.5E-02 4. -02 pCI/g WA RICHRC5017

EU-155 -9.54E-03 U 2.4E-02 2.4E-02 3.91E-02 1/g N/A RICHRC5017

K-40 8.24E+00 3.1E-01 8.8E-01 N/A pC N/A RICHRC5017

RA-224DA 4.68E-01 2.1E-02 5.1E-02 N/A pCI/g ICHRC5017

RA-220 2.92E-01 2.5E-02 3.8E-02 N/A pCIg N/A ICHRC5017

RA-228 4.38E-01 8.1E-02 7.5E-02 N/A pCI/g WA RI C507

U-238 4.34E-01 U 5.1E-01 5.1E-01 8.03E-01 pC1/g N/A RICHRC5

Number of Results:

000021
Result IDL When Not Detected
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SAMPLE RESULTS

LAB NAME: QUAITERRA, Richland SDG: IRPT GRP. W02330 J 5017

LAB SAMPLE ID: 80426104 MATRIX: SOIL

CUENT ID: BONKT8 DATE RECEIVED: 4/15/1998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.OOE-02 mg/kg N/A EPA7196()f

M-241 5.09E-03 U 1.OE-02 1.OE-02 1.38E-02 pCi/g 74.70% RICHRCS057

U- 5.04E-01 J 1.1E-01 1.32-01 3.11 E-02 pCI/g 76.80% RICHRC5030

V-235 1.72E-02 U 2.2E-02 2.2E-02 3.89E-02 pCi/g 76.80% RICHRC5030

-U-238 - 6. -01 J 1.2E-01 1.6E-01 2.93E-02 pCI/g 76.80% RICHRC5030

PU-238 -3.55E-03 3.2E-03 3.2E-03 5.01E-02 pCUg 45.60% RICHRC5010

PU239/40 1.68E-01 7.7E-02 8.4E-02 2.40E-02 pCI/g 45.60% RICHRCS010

AM-241 -7.88E-03 U 7.3 7.3E-02 1.16E-01 pCI/g N/A RICHRC5017

CO-SO -4.35E-03 U 6.9E-03 6.9E-03 1.09E-02 pCI/g N/A RICHRCS017

CS-137DA -3.34E-03 U 6.0E-03 5. 3 9.97E-03 pCI/g WA RICHRCS017

EU-152 1.22E-02 U 1.7E-02 1.7E-02 3.00E-02 pCW/g N/A RICHRCS017

EU-1 54 6.71E-03 U 2.5E-02 2.5E-02 4. -02 pCI/g N/A RICHRC5017

EU-155 3.07E-02 U 2.4E-02 2.4E-02 4.06E-02 CI/g N/A RICHRCS017

K-40 8.26E+00 3.0E-01 6.8E-01 N/A pC N/A RICHRC5017

RA-224DA 4.44E-01 2.0E-02 4.9E-02 N/A pCUg RICHRC5O17

RA-226 2.82E-01 2.4E-02 3.7E-02 N/A pCI/g N/A RICHRC5017

RA-228 4.58E-01 5.6E-02 7.2E-02 N/A pCIg N/A C501 7

U-238 5.63E-01 U 4.9E-01 4.9E-01 8.05E-01 pCI/g N/A RICHRC

Number of Results: 18

Camelt a ifli Wk." tIntfl*6
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02330 1 5017
LAB SAMPLE ID: 80426105 MATRIX: SOIL

CLIENT ID: BONKT7 DATE RECEIVED: 4/1511998 1:5:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 3.00E-02 U N/A WA 3.00E-02 mg9k9 WA EPA7196!~4

-241 1.70E-02 J 1.7E-02 1.7E-02 1.15E-02 pCI/g 92.20% RICHRCS057

U-2 6.67E-01 J 1.4E-01 1.8E-01 4.27E-02 pCI/g 82.70% RICHRC5030
U-235 1.87E-02 U 2.5E-02 2.5E-02 4.07E-02 pCi/g 62.70% RICHRCS030

U-238 - 6. 1 J 1.4E-01 1.8E-01 3.29E-02 pCI/g 62.70% RICHRC5030

PU-238 2.28E-02 2.7E-02 2.7E-02 3.12E-02 pCI/g 51.80% RICHRC5010
PU239/40 9.95E-02 .6E-02 5.9E-02 3.54-02 pCi/g 51.80% RICHRCS010

AM-241 8.16E-03 U 4.3 - 4.3E-02 6.67E-02 pCl/g WA RICHRCS017

CO-60 1.29E-02 U 7.2E-03 7.3E-03 1.40E-02 pCVlg WA RICHRCS017

CS-137DA 7.22E-03 U 7.OE-03 7. 1.23E-02 pCl/g WA RICHRC5017

EU-152 1.12E-02 U 1.7E-02 1.75-02 2.93E-02 pCVlg WA RICHRCS017

EU-154 1.35E-02 U 2.6E-02 2.6E-02 4. -02 pC1/g WA RICHRCS017

EU-155 3.02E-02 U 2.1E-02 2.1E-02 3.42E-02 CI/g WA RICHRCS017
K-40 8.89E+00 3.3E-01 9.3E-01 NA PC WA RICHRCS017

RA-224DA 4.61 E-01 2.2E-02 5.1E-02 N/A pCI/g RICHRC5017
RA-226 3.15E-01 3.4E-02 4.8E-02 WA pCI/g W RICHRCS017

RA-228 4.44E-01 6.0E-02 7.4E-02 WA pCllg WA C5017
U-238 1.93E-01 4.2E-01 4.2E-01 NA pCI/g WA RICHRC

Number of Results:

000023
Result* IDL When Not Detected
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP: W02330 1 5017

LAB SAMPLE ID: 80426106 MATRIX: SOIL

CLIENT 10: BONKT8 DATE RECEIVED: 4115)199 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (Is) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.00O-02 mg/kg N/A EPA71I60T
M-241 4.97E-02 J 3.1 E-02 3.2E-02 1.35E-02 pC1/g 80.10% RICHRCS057

U- 5.09E-01 J 1.0-01 1.3E-01 3.73E-02 pCI/g 80.90% RICHRCS030

U-235 4.645-02 J 3.3E02 3.3E02 3.73E-02 PCIlg 80.90% RICHRC5030
* U-238 , 5. -01 J 1.0E-01 1.3E-01 3.18E-02 pCI/g 80.90% RICHRCS030

PU-238 2.75-02 2.5E-02 2.5-02 2.25E-02 pCVg 75.90% RICHRC5010

PU239/40 3.75E-01 9.2E-02 1.1E-01 1.51-02 pCIg 75.90% RICHRC5010

AM-241 -6.54E-03 U 2.8 2.8E-02 4.45E-02 pCI/g N/A RICHRCS017

CO-60 1.48-02 U 6.6-03 6.8-03 1.31E-02 pCI1g N/A RICHRCS017

CS-137DA 2.752-03 U 6.4E-03 6. 3 1.075-02 pCI/g N/A RICHRCS017
EU-152 2.115-02 U 1.65-02 1.8&02 2.83&02 PCI!. N/A RCHRC5017

EU-154 1.92E-02 U 2.2-02 2.2E-02 3. -02 pCI/g N/A RICHRC501 7

EU-155 4.24E-02 U 2.IE-02 2.1-02 3.39E-02 pCI/g N/A RICHRC5017

K-40 8.52E+00 3.3E-01 9.2E-01 N/A pC N/A . RICHRC5017

RA-224DA 4.18-01 21E-02 4.7E-02 N/A pCVg ICHRCS017

RA-226 3.04E-01 3.05-02 4.3E-02 N/A pCI/g RICHRC017

RA-228 4.10E-01 5.2E-02 6.6E-02 N/A pCIg N/A C5017

U-238 1.33-01 U 2.4E-01 2.4-01 3.85E-01 PCVg N/A RICHRC

Number of Results: 18

000024
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SAMPLE RESULTS

LAB NAME: QUANTERRA, RIchland SDG: IRPT GRP: W02330 1 5017

LAB SAMPLE ID: 80426107 MATRIX: SOIL

CLIENT ID: BONKTB DATE RECEIVED: 4/1511998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2a) MDAJIDL UNIT YIELD NUMBER

HEXCHROME 3.00E-02 U N/A WA 3.00E-02 mg/kg N/A EPA71B6cJ
NM-241 6.53E-03 U 1.4E-02 1.4E-02 2.86E-02 pCilg 77.80% RICHRCS057

U- 6.41E-01 J 1.2E-01 1.6E-01 2.89E-02 pCI/g 72.60% RICHRC5030

U-235 3.01E-02 U 2.9E-02 2.9E-02 3.98E-02 pCVg 72.60% RICHRC$330

U-238 , 7. -01 J 1.3E-01 1.8E01 3.27E-02 pCI/g 72.60% RICHRC5O3O

PU-238 1.94E-02 2.9E-02 2.95-02 4.07E-02 pCI/g 41.90% RICHRCS010

PU239/40 1.00E-01 6.4E-02 6.7E-02 4.07E-02 pC1g 41.90% RICHRCS010

AM-241 -7.23E-02 U 8. 8.3E-02 1.30E-01 pClg WA RICHRCS317

CO-60 9.39E-03 U 7.3E-03 7.4E-03 1.34E-02 pCI/g WA RICHRC5017

CS-1370A 2.68E-03 U 6.9E-03 7. 1.19E-02 pCI/g WA RICHRCS017

EU-152 2.95E-02 U 1.9E-02 1.9E-02 3.35E-02 pCg N/A RICKRCW17

EU-154 . 3.50E-04 U 2.6E-02 2.6E-02 4.0 2 pCI/g WA RC 17

EU-155 2.35E-02 U 2.6E-02 2.6E-02 4.42E-02 /g WA RICHRCS317

K-40 8.68E+00 3.3E-01 2.3E-01 N/A WA RICHRCSZ17

RA-224DA 4.72E-01 2.2E-02 5.2E-02 N/A pcvg RICHRCEC)17

RA-226 2.94E-01 2.6E-02 3.9E-02 WA pCOg WA RICHRCW17

RA-228 4.87E-01 5.9E-02 7.7E-02 N/A pC1g N/A R C5317

U-238 3.80E-02 U 5.3E-01 5.3E-01 8.48E-01 pCh/g WA RICHRC

Number of Results: 18

000025
Result i 10L When Not Detectsd
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SerwQuantenr Incorporated

13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

May 28, 1998

Attention: Joan Kessner

y -14J 6L1998
9 RECEIVE
$ Data

C'. g I

OZ'L 8V L

Project Number 550.231
SDG W02330
Number of Samples Seven M
Sample Matnx Soil
Data Deliverable : Summary
Date SDG Closed April 15, 1998

11. Introduction

On April 15, 1998, seven (7) "soil" samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. There are no comments or
nonconformances associated with the shipping and receiving of these samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client
ID's:

St. Louis M
17539-001
17539-002
17539-003
17539-004
17539-005
17539-006
17539-007

RHI T
BONKT3
BONKT4
BONKT5
BONKT6
BONKT7
-BONKT8
BONKT9

Richland M
80426001
80426002
80426001,
80426005
80426005
80426006
80426007

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Date of Receip
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98

I I il d-1 Cl I""
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Bechtel Hanford Incorporated
May 28, 1998
Project Number: 550.231
SDG: W02330
Page 2

III. Analytical Results/ Methodology

The analytical results for this report are presented
sample identification information, analytical results

by analytical test.
and the appropriate

Each set of data includes
detection limits.

Analyses requested:

Deviation from Request:

ICP Metals by EPA method 6010 (Supertrace){Arsenio, Barium,
Cadmium, Chromium, Lead, Silver)
Mercury by EPA method 7471
Pest/PCBs by EPA method 8080
Semi-Volatiles by EPA method 8270 (TCL) {Bis(2-ethylhexyl
phthalate}

No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK-
QCLCS-
MS-
MSD-

V. Comments

General:

Inoreanics:

Quality Control Blank, Method Blank
Quality Control Laboratory Control Sample, Blank Spike
Matrix Spike
Matrix Spike Duplicate

No general comments were noted.

A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

()t ( If
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Bechtel Hanford Incorporated
May 28, 1998
Project Number: 550.231
SDG: W02330
Page 3

Inorganics: (cont.) The recoveries of the matrix spike and the matrix spike duplicate for the
following list of elements were not within the 80%-120% range, therefore
all associated data was flagged with a "N".

% REC

Barium
Mercury

Semi-VOA:

0
122.3

% REC

0
121.3

A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

No problems were noted during the analyses of these samples.

A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

No problems were noted during the analyses of these samples.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Robert E. White
Project Manager

000029



Quanten-a Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

May 1, 1998

Attention: Joan Kessner

%.3486

i M24 AY 1998
:i RECEIVED

D ta
Ct Login

niG

SAF Number B98-022
Date SDG Closed : April 15, 1998
Number of Samples Seven (7)
Sample Type : Soil
SDG Number W02330
Data Deliverable : 15 Day Priority/21 Day Summary

I. Introduction

On April 15, 1998, seven 15 day priority, soil samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for radiochemical analysis. Upon
receipt, the samples were assigned the following laboratory ID numbers to correspond with the
Bechtel Hanford, Inc. (BHI) specific IDs:

OESRL ID
80426101
80426102
80426103
80426104
80426105
80426106
80426107

BHIT I
BONKT
BONKT4
BONKT5
BONKT6
BONKT7
BONKT8
BONK'9

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil

DATE OF RECEIPT
4/15/98
4/15/98
4/15/98
4/15/98
4/15/98
4/15/98
4/15/98

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

000030
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Bechtel Hanford, Inc.
May 1, 1998
Page 2

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5057
Plutonium-238, -239/40 by method RICH-RC-5057
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Chemical Analyses
Chromium Hex by EPA method 7196

III. Quality Control

The samples analyzed under SDG W02330 were processed as quick turn samples and had two
Laboratory Control Samples (LCS and LCS duplicate) and one method (reagent) blank
analyzed with the batch. Any exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5057
The LCS, batch blank, sample duplicate (BONKT3) and sample results are within contractual
requirements. Thorium-228 was present in samples BONKT3, BONKT4, BONKT5 and
BONKT6, therefore, the 85% abundant peak for Am-241 at 5486 KEV was analyzed but the
thorium-228 region of interest was not analyzed since it would have interfered with the
americium region of interest.

Plutonium-238. -239/40 by method RICH-RC-5010
The LCS, batch blank, sample duplicate (BONKT3) and sample results
requirements. The LCS had a high bias of 139.6% recovery. Since the
level of the evaluation criteria, you gave approval to report the data.

Uranium-234. -235. -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BONKT3) and sample results
requirements.

are within contractual
bias met the second

are within contractual

(U00 031
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Bechtel Hanford, Inc.
May 1, 1998
Page 3

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BONKT3) and sample results are within contractual
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, batch blank, sample duplicate (BONKT7) and sample results are within contractual
requirements. The MS/MSD (BONKT7) had low recoveries due to matrix interference.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Andy pva
Project Manager

6 I f) lI 9
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Appendix 5

Data Validation Supporting Documentation



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: 00o gre.. DATA PACKAGE: (0'2.~53

VALIDATOR: TL_ LAB: C-.5 DATE: 7t

CASE: ISOG: w C) a 3.3 0

ANALYSES PERFORMED

CLPfiCP C CLPIFAA CLPO

0 SVV-M$InCP 0 SW-846/GAA so1w-wft os-se

SAMPLES/MATRIX

(5% -T 3 c-o y -T-r SrO :s, b ) K T 6 0 -r7

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . .Yes No N/A
Is a case narrative present? . . . . . . . . . . . . . . . ..  Yes No N/A
Comments:

2. HOLDING TINES
Are sample holding times acceptable? . . . . . . . . . . . . No N/A
Comments:

000036



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .
Are ICP interference checks acceptable? . . . . . . . .
Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . . .
Comments:

4. BLANKS

Were ICB and CCB checks performed for all appli

Are ICS and CCB results acceptable? . . . . . .

Were preparation blanks analyzed? . . . . . . .
Are priparation blank results acceptable? . . .

Were field/trip blanks analyzed? . . . . . . .

Are field/trip blank results acceptable? . . .
Comments: C64k- Ch 1 (p)

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes
* . . . Yes

cable analyses? Yes

. . . . . . . . Yes

.. ........... Yes

..... .. ...... .

. . . ...

No AN/

No N/A

No N/A
No N/A
No N/

No

No
No

I)

97&rnA-Jk C

5. ACCURACY

Were spike sImples analyzed? . . . . . . . . . . . . . . . . (No N/A
Are spike sample recoveries acceptable? . . . . . . . . . . . . Yes ( N/A
Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No
Comments: __ _ r G ~____%_______9

CR -107 AsW/a 2"o /T

S00.137

N/A

N A

I-

[ft
I

H
*1fl:

ir

EL
1
[IT
r[nW~[

V1212
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . . Y No N/A

Are laboratory duplicate samples RPD values acceptable? . . . . Yes 9 N/A

Were ICP serial dilution samples analyzed? . . . . . . . . . . Yes No

Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes No H/A

Are field duplicate RPD values acceptable? .. . . . . . . . . . Yes N

Are field split RPD values acceptable? . . . . . . . . . . . . Yes No N
Comments: r C3 -

C--

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required?

Are duplicate injection %RSD values acceptable? . . .
Were analytical spikes performed as required? . . . .
Are analytical spike recoveries acceptable? . . . . .
Was MSA performed as required? . . . . . . . . . . .
Are MSA results acceptable? ................
Comments:

. . . . . Yes

. . . . . Yes

. . . . . Yes

...... .. . Yes

. . . . . Yes

...... Yes

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . .
Are all results supported in the raw data? . . . . . . . . . . Yes
Are results calculated properly? . ... . . . . . . . . . . . . Yes

Do results meet the CRDLs? . . . . . I.. . . . . . . . . . . . Yes
Coments:

000 R

/A

N/A
N/A
N/A
N/A

No
No

No

No
No
No

No H/A

No

No

No N/A



U.S. EPA - CLP

6A
MATRIX SPIKE DUPLICATES

EPA SAMPLE NO.

BONKT3S

Lab Name: QUANTERRA MO Contract: 550.231

Lab Code: ITMO Case No.: SAS No.: SDG No.: W02330

Level (low/med): LOW4atrix (soil/water): SOIL

k Solids: 98.6

Percent recoveries:

Matrix
Spike (S)

95.70_

96.00
95.20
87.70-

122.30
90.10

Matrix Spike
Duplicate (SD)

97.10_
96.10
88.90-
121.30-
92.50

FORM VI - IN

Analyte

As
Ba
Cd
Cr-
Pb
Hg

-Ag-

Control
Limit

20%20%
20%
20%
20%
20%

-2% W

RPD

0.9~
1.4
0.8~
2.6

M

r
P
P~
P~
P~
Cv
P_



U.S. EPA - CLP

SA
SPIKE SAMPLE RECOVERY

.ab Name: QUANTERRAMO_

,ab Code: ITMO Case No.:

EPA SAMPLE NO.

BONKT3S
Contract: 550.231 ___

SAS No.:

4atrix (soil/water) : SOIL

SDG No.: W02330

Level (low/med) : LOW__

Solids for Sample: _98.6

Concentration Units (ug/L or mg/kg dry weight): MG/KG
I 1 .I ,

Analyte

Arsenic_
Barium
Cadmium-
Chromium_
Lead_
Mercury_
Silver

omments:

Control
Limit

%R

80- 12080- 12 0
80-120
80-120
80-120
80-12080-120_

Spiked Sample
Result (SSR)

194.0974
202.4513~

4.8651~
19.4655~
48.6197~
0.2079-
4.5659_

C
Sample

Result (SR)

0.1927
22_.0467

0.0609
0.1623
4.1704
0.0169
0.0710

C

U

UU

Spike
Added (SA)

202.84
202.84

5.07
----- 70.28

50.71
0.17
5.07

20.5 .7
-8.7
96.0
95.2
87.7

122.3
90.1

M

P~
P~
P~
P
CV
P_

FORM V (Part 1) - IN

C4O%&#~
I 11()Z41

SW-846

Q



U.S. EPA - CLP

3
BLANKS

ab Name: QUANTERRAMO_ Contract: 550.231

.ab Code: ITMO__ Case No.: SAS No.: SDG No.: W02330

?reparation Blank Matrix (soil/water): SOIL_

?reparation Blank Concentration Units (ug/L or mg/kg): MG/KG

Analyte

Arsenic_
Barium
CadmiuiF
Chromium
Lead
Mercury
Silver

Initial
Calib.
Blank

(ug/L)

1.9
1.1
1.0
1.5
1.6
0.1
0.7-

C

B
B
B
B
B
U
U

1

Continuing Calibration
Blank (ug/L)
C 2 C 3 C

-1.9
1.0
0.9-
1.3-
1.2
0.1-
0.7-

U
U
B
B
B
U
U

1.9-
1.0
0.9
1.2
1.4
0.1
0.7-

U
U
B
B
B
U
U

1.9-
1.0
0.6
0.8
1.1
0.1
0.7-

U
U
U
B
U
U
U

FORM III - IN

V i(1(142

Prepa-
ration
Blank

0.100
0.060
0.142
0.135
0.017
0.070

C

U
U
U
B
B
U
U

M

T-
P
P

Cv-
P-

SW-846

'4
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MATRIX SPIKE RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

W0426105
SDG: RPT GRP:

MATRt:
W02330 J 5017

SOIL

ANALYTE

HEXCHROME

SPICE COUNTING TOTAL
SPIE

RESULT* 0

1.50E+00

COUNTING TOTAL
ERROR (2 S) ERROR (2a)

N/A N/A

MDAJIDL

3.00E-02

REPORT
UNIT
mg/kg

SAMPLE
RESULT EXPECTED RECOVERY

3.00E-02 5.00E+00 30.02%

Number of Results:

Ouantenm Aauyfc Service Inc
rptChsmRadMatrixSpike; v3A1

J*Spike Result Corrected For Sample Resut
Result - IDL When Not Deteed
(Q)uallflers: U Analyte remit < MDADL, 1111flilll 'I n rA-4-,6
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MATRIX SPIKE RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

W042615D
SDG: /RPT GRP:

MATRX:

W02330 I 5017
SOIL

ANALYTE

HEXCHROME

SPIKE COUNTING TOTAL
RESULT* 0 ERROR (2 s) ERROR (2 a)
1.60E+00 NIA N/A

MDA/IDL

3.00E-02

REPORT
UNIT
mg/kg

SAMPLE
RESULT

3.00E-02
EXPECTED RECOVERY

5.00E+00 32.03%

Number of Results: Tl

Quanta Analytical Savcea, Inc
rptChemRadMatrbxSphe; v3A1

0(J(00~44

'Spike Result Corrected For Sample Result
Result a IDL When Not Detected
(Q)ualifiers: U Analyte result < MDA/DL,

UNIT RESULT



Date:
To:
From:
Project:
Subject:

10 August 1998
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
100 D Areas - Full Protocol
Semivolatiles - Data Package No. W02330-QES (SDG No. W02330)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
W02330-QES prepared by Quanterra Environmental Services (QTES). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

Sample ID Sample Date Mdta_ Validation Analysis

BONKT3 04/15/98 Soil C SVOAs by EPA 8270

BONKT4 04/15/98 Soil C SVOAs by EPA 8270

BONKT5 04/15/98 Sol] C SVOAs by EPA 8270

BONKT6 04/15/98 Soil C SVOAs by EPA 8270

BONKT7 04/15/98 Soil C SVOAs by EPA 8270

BONKT8 04/15/98 Soil C SVOAs by EPA 8270

BONKT9 04/15/98 Soil C SVOAs by EPA 8270

Data validation was conducted in accordance with the BHI validation statement of
work BHI 1997 and the 100 Area Remedial Action Sampling and Analysis Plan
(May 1998). Appendices 1 through 5 provide the following information as
indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

000001



DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Soil samples must be extracted within 14 days of the date of sample
collection and analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detectable sample results are qualified as estimates
and flagged "J" and all non-detects are rejected and flagged "UR".

Holding times were met for all samples.

" Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. Analytical
results for analytes present in any sample at less than five times the
concentration of that analyte found in the associated blank are qualified as non-
detects and flagged "U". Common laboratory contaminants present in samples
at less than ten times the concentration of that analyte found in the associated
blank are qualified as non-detects. If a sample result is less than the CRQL and
is less than five times (or less than ten times for lab contaminants) the highest
associated blank result, the sample result value is raised to the CRQL level and
qualified as undetected "U".

All method blank results were acceptable.

Field and Equipment Blanks

One equipment blank (BONKT3) and one field blank (BONKT4) were submitted for
analysis. No analytes were detected in the field or equipment blank.

000 002



e Accuracy

Matrix Spike/Matrix Spike Duplicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using five compounds for which percent
recoveries must be within established laboratory quality control limits. If spike
recoveries are outside control limits, detected sample results less than five times
the spike concentration are qualified as estimates and flagged "J". Undetected
sample results with spike recoveries outside control limits are qualified as
estimates and flagged "UJ". Sample results greater than five times the spike
concentration require no qualification.

All matrix spike recovery results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the EPA CLP program. If two surrogates of
the same class of compounds (base/neutral or acid) are out of control limits, all
associated sample results greater than the CRQL are qualified as estimates and
flagged "J". Sample results less than the CRQL and below the lower control
limit are qualified as estimates and flagged "UJ". Sample results less than the
CRQL with recoveries above the upper control limit require no qualification. If a
surrogate recovery is less than 10%, detects are qualified as estimates and
flagged "J" and nondetects are rejected and flagged "UR".

All surrogate recovery results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. For samples analyzed using SW-846 protocol, results
must be within RPD limits of +/- 30% for solid samples. If RPD values are out
of specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates
and flagged "J". If RPD values are out of specification and the sample

0Q 003



concentration is greater than five times the spike concentration, no qualification
is required.

All matrix spike/matrix spike duplicate RPD results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No.
BONKT5

Duplicate Sample No.
BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the required criteria. The reported detection limit
was above the CRQL for samples BONKT6, BONKT7, BONKT8, and BONKT9. All
other reported analytical detection limits were at or below CRQLs.

* Completeness

Data package No. W02330-QES (SDG No. W02330) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

000004

None found.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the same quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications usable for decision-making purposes).

000 007



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

(00,09

SDG: W02330 REVIEWER: DATE: 08/10/98 PAGE_1OF-1_
ITLI

COMMENTS: No qualifiers assigned

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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SEMIVOLATILE ANALYSIS, SOIL MATRIX, (UG/Kg)

Project BECHTEL4tANFORD
Laboraty: Quanter.T

ISDG: Wl023M

Page_1 of_I

Sample Number BONKT3 BONKT4 B0NKT5 BONKT6 BONKT7 B0NKTS BONKT9
Location 1507-D2 1507-D2 1607-2 1607-2 1607-D2 1607-D2 1607-02
Rberkas Equip. Blank Field Blnk Dupimate
Samnple Date 04/159 15/96 04/15m 04115198 15M9 04/15/98 04/1598
Sem-voales CRDL Result 0 Result 10 Resit 0 Result Q Result Q Result 0_ Result 0 Result Q Resumlt 0 Result Q Rsut Q Result 0 Result 0
bis(2-Ethytexyl)Ptithlete 330 330 U 330 U 330 U 340 U 340 U 340 U 400 U

Cas.,



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

BONKT3
Lab Name:

Lab Code:

QUANTERRA MO

ITMO Case No.: 553901

Contract:

SAS No.:

550-231

SDG No.:

Matrix: (soil/water) SOIL Lab Sample ID: 17539-001

Sample wt/vol: 30.10 (g/mL) G Lab File

Level:

% Moisture:

(low/med) LOW

1 decanted: (Y/N)

Concentrated Extract Volume: 1000

N

(uL)

Date Received:

Date Extracted:

Date Analyzed:

04/15/98

04/21/98

04/21/98

Injection Volume: 2.0 (uL) Dilution Factor:

GPC Cleanup: (Y/N) N

CAS NO.

pH:

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

117-81-7- ------- bis(2-Ethylhexyl)Phthalate_ 330 U

FORM I SV-2 3/90

('OMI 312

W02330

ID: A1647

1.0

Q



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: QUANTERRA MO

EPA SAMPLE NO.

BONKT4
Contract: 550-231

Lab Code: ITMO Case No.: S53901 SAS No.: SDG No.: W02330

Matrix: (soil/water) SOIL Lab Sample ID: 17539-002

Sample wt/vol:

Level:

30.10 (g/mL) G

(low/med) LOW

Lab File ID:

Date Received:

A1650

04/15/98

% Moisture: 0 decanted: (Y/N) N Date Extracted: 04/21/98

Concentrated Extract Volume: 1000

Injection Volume:

(uL)

2.0 (uL)

Date Analyzed:

Dilution Factor:

04/21/98

1.0

GPC Cleanup: (Y/N) N

CAS NO.

pH:

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

117-81-7-------- -bis(2-Ethylhexyl)Phthalate 330 U

C>
FORM I SV-2 3/90

000013

Q



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550-231

Lab Code: ITMO Case No.: S53901 SAS No.: SDG No.: W02330

Matrix: (soil/water) SOIL Lab Sample ID: 17539-003

Sample wt/vol:

Level:

% Moisture:

30.00 (g/mL) G

(low/med) LOW

21 decanted: (YIN)

Concentrated Extract Volume: 1000

Injection Volume:

N

(uL)

2.0 (uL)

Lab File ID: A1651

Date Received: 04/15/98

Date Extracted: 04/21/98

Date Analyzed: 04/21/98

Dilution Factor: 1.0

GPC Cleanup: (Y/N) N

CAS NO.

pH:

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

117-81s7--------bis(2-Ethylhexyl)Phthalate 330 U

FORM I SV-2

000014

BONKT5

Q

3/90

_a-1f:; -- ,-,

I



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550-231

Lab Code: ITMO Case No.: S53901 SAS No.: SDG No.: W02330

Matrix: (soil/water) SOIL Lab Sample ID: 17539-004

Sample wt/vol: 30.10 (g/mL) G Lab File ID:

Level:

% Moisture:

(low/med) LOW

2 decanted: (Y/N)

Concentrated Extract Volume: 1000

Injection Volume:

N

(uL)

2.0 (uL)

Date Received: 04/15/98

Date Extracted: 04/21/98

Date Analyzed: 04/21/98

Dilution Factor: 1.0

GPC Cleanup: (Y/N) N

CAS NO.

pH:

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

117-81-7--------bis(2-Ethylhexyl)Phthalate

FORM I SV-2

(00013

B 0NKT6

A1652

Q

340 U

3/90



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550-231

Lab Code: ITMO Case No.: S53901 SAS No.: SDG No.: W02330

Matrix: (soil/water)

Sample wt/vol:

Level:

% Moisture:

(low/med)

SOIL

30.10 (g/mL) G

LOW

2 decanted: (Y/N)

Concentrated Extract Volume: 1000

Injection Volume:

Lab Sample ID:

Lab File ID:

Date Received:

Date Extracted:

Date Analyzed:

Dilution Factor:

N

(uL)

2.0 (uL)

17539-005

A1653

04/15/98

04/21/98

04/22/98

1.0

GPC Cleanup:

CAS NO.

(Y/N) N pH:

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

117-81-7 -------- bis(2-Ethylhexyl)Phthalate_ 340 U

FORM I SV-2 3/90

000016

BONKT7

Q

I r/-7/''7



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550-231

Lab Code: ITMO Case No.: S53901 SAS No.: SDG No.: W02330

Matrix: (soil/water) SOIL Lab Sample ID: 17539-006

Sample wt/vol: 30.10 (g/mL) G Lab File ID:

Level:

% Moisture:

(low/med) LOW

3 decanted: (Y/N)

Concentrated Extract Volume: 1000

Injection Volume:

N

(uL)

2.0 (uL)

Date Received: 04/15/98

Date Extracted: 04/21/98

Date Analyzed: 04/22/98

Dilution Factor: 1.0

GPC Cleanup: (Y/N) N

CAS NO.

pH:

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

117-81-7 -------- bis(2-Ethylhexyl)Phthalate 340 U

e7C

FORM I SV-2

000017

BONKT8

A1654

Q

3/90



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: QUANTERRA MO Contract: 550-231

EPA SAMPLE NO.

BONKT9

Lab Code: ITMO Case No.: S53901 SAS No.: SDG No.: W02330

Matrix: (soil/water) SOIL Lab Sample ID: 17539-007

Sample wt/vol:

Level:

% Moisture:

30.10 (g/mL) G

(low/med) LOW

18 decanted: (Y/N)

Concentrated Extract Volume: 1000

Injection Volume:

N

(uL)

2. 0 (uL)

Lab File ID: A1655

Date Received: 04/15/98

Date Extracted: 04/21/98

Date Analyzed: 04/22/98

Dilution Factor: 1.0

GPC Cleanup: (Y/N) N

CAS NO.

pH:

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

'117-81-7---------bis(2-Ethylhexyl)Phthalate

FORM I SV-2

000013

Q

400 U

3/90

_a ,



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Enironmentsl
sericmQuanterra Incorporated

13715 Rider Trail North
Earth Cit, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

May 28, 1998

Attention: Joan Kessner

C4 Log In
S V--1 4

6LN 9

Project Number : 550.231
SDG W02330
Number of Samples Seven (7)
Sample Matrix Soil
Data Deliverable : Summary
Date SDG Closed April 15, 1998

II. Introduction

On April 15, 1998, seven (7) "soil" samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. There are no comments or
nonconformances associated with the shipping and receiving of these samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client
ID's:

St. Louis I
17539-001
17539-002
17539-003
17539-004
17539-005
17539-006
17539-007

RHI D
BONKT3
BONKT4
BONKTS
BONKT6
BONKT7
BONKT8
BONKT9

Richland TT)
80426001
80426002
80426003
80426004
80426005
80426006
80426007

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Date of Recet
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98

0()0020



Qrluan terra
Semenm

Bechtel Hanford Incorporated
May 28, 1998
Project Number: 550.231
SDG: W02330
Page 2

Ill. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test.
sample identification information, analytical results and the appropriate

Analyses requested:

Deviation from Request:

Each set of data includes
detection limits.

ICP Metals by EPA method 6010 (Supertrace){Arsenic, Barium,
Cadmium, Chromium, Lead, Silver}
Mercury by EPA method 7471
Pest/PCBs by EPA method 8080
Semi-Volatiles by EPA method 8270 (TCL) (Bis(2-ethylhexyl
phthalate}

No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK-
QCLCS-
MS-
MSD-

Quality Control Blank, Method Blank
Quality Control Laboratory Control Sample, Blank Spike
Matrix Spike
Matrix Spike Duplicate

V. Comments

General: No general comments were noted.

Inorganics: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

()1000021
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Bechtel Hanford Incorporated
May 28, 1998
Project Number: 550.231
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lnorganis (cont.) The recoveries of the matrix spike and the matrix spike duplicate for the
following list of elements were not within the 80%-120% range, therefore
all associated data was flagged with a "N".

% REC

Barium
Mercury

0
122.3

% REC

0
121.3

A Laboratory Control Sample, Method
Spike Duplicate were analyzed with
protocol for this analysis.

Blank, Matrix Spike and Matrix
each preparation batch per the

Semi-VOA:

No problems were noted during the analyses of these samples.

A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

No problems were noted during the analyses of these samples.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Robert E. White
Project Manager
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WHC-SD-EN-SPP-002, Rev. 2

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B o E
LEVEL:

PROJECT: 10 0 DATA PACKAGE: WO 2-3S o

VALIDATOR: LAB: DATE: C-
CASE: SDG: (.00 2.330

ANALYSES PERFORMED
CLP V Iew 0 SW-I 240 0 SW-I6 62aD 0 CLP 6270 0 sw-B'

leap cal 1P SwAaehret.s 321= 1 (.sweP} cpak 

00 M 000 82 0(pcdoovm

SAMPLES/MATRIX

(D0A)6T2 7d? A~j o, f cOkl-T s t6cjutzT.

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . Yes No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES
Are sample holding times acceptable? . . . . . . . . . . . . ... No N/A
Comments:

r-6b( 026



WHC-SD-EN-SPP-002, Rev. 2

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. INSTRUMENT TUNING AND CALIBRATION

Is the GC/MS tuning/performance check acceptable? . . . . . . . Yes

Are initial calibrations acceptable? . . . . . . . . . . . . . Yes

Are continuing calibrations acceptable? . . . . . . . . . . . . Yes

Comments:

No N/A
No N/A
No /

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . . Ye No N/A

Are laboratory blank results acceptable? . . . . . . . . . . . Ye No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Ye No
Are field/trip blank results acceptable? . . . . . . . . . . Yes No t
Comments:

5. ACCURACY

Were surrogates/System Monitoring Compounds analyzed? . . . . .
Are surrogate/System Monitoring Compound recoveries acceptable?

Were MS/MSD samples analyzed? . . . . . . . . . . . . . . . . .e

Are MS/MSD results acceptable? . . . . . . . . . . . . . . . . e
Comments:

No N/A
No N/A
No N/A
No N/A
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WHC-SD-EN-SPP-002, Rev. 2

GC/NS ORGANIC DATA VALIDATION CHECKLIST

6. PRECISION

Are MS/MSD RPD values acceptable? . . . . . . . . . . . . . . . No

Are field duplicate RPD values acceptable? .. .......... ...... No

Are field split RPD values acceptable? ... ............ .Yes No

Comments:

7. SYSTEM PERFORMANCE
Were internal standards analyzed? . . . . . . . . . . . . . . . Yes

Are internal standard areas acceptable? . . . . . . . . . . . . Yes
Are internal standard retention times acceptable? . . . . . . . Yes

Comments:

8. COMPOUND IDENTIFICATION AND QUANTITATION

Is compound identification acceptable? .. ... ........ .. .Yes

Is compound quantitation acceptable? . . . . . . . . . . . . . Yes

Comments:

No N/A

'No N/A

No N/ANo)/

No N/A

No N/A

9. REPORTED RESULTS AND QUANTITATION LIMITS

Are results reported for all requested analyses? . . . . . . . No N/A

Are all results supported in the raw data? . . . . . .. .... No A

Do results meet the CRQLs? . . . . . . . . . . . . . . . . . . .N/A

Has the laboratory properly identified and coded all TIC? . . . s No
Comments:



Date:
To:
From:
Project:
Subject:

10 August 1998
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
100 D Areas - Full Protocol
Pesticide/PCB - Data Package No. W02330-QES (SDG No. W02330)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
W02330-QES prepared by Quanterra Environmental Services (QES). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

BONKT3 04/15/98 Soil C Pest/PCBs by EPA 8080

BONKT4 04/15/98 Soil C Pest/PCBs by EPA 8080

BONKTS 04/15/98 Soil C Pest/PCBs by EPA 8080

BONKT6 04/15/98 Soil C Pest/PCBs by EPA 8080

BONKT7 04/15/98 Soil C Pest/PCBs by EPA 8080

ON KT8 04/15/98 Soil C Pest/PCBs by EPA 8080

BONKT9 04/15/98 Soil C Pest/PCBs by EPA 8080

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Remedial Action Sampling and Analysis Plan
(May 1998). Appendices 1 through 5 provide the following information as
indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Soil samples must be extracted within 14 days of the date of sample
collection and analyzed within 40 days from the date of extraction.

If holding times are exceeded by less than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and 'UJ"
for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detected sample results are qualified as estimates and
flagged "J" and all non-detects are rejected and flagged "UR".

Holding times were met for all samples.

" Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation or analysis. At
least one method blank analysis must be conducted for every 20 samples.
Method blanks should not contain target compounds at a concentration greater
than the CRQL. If target compounds are present, sample results less than five
times the blank concentration are qualified as nondetects and flagged "U". If the
sample result is less than five times the blank concentration and less than CRQL,
the result is qualified as a nondetect, elevated to the CRQL and flagged "U".

All method blank target compound results were acceptable.

Field and Equipment Blanks

One equipment blank (BONKT3) and one field blank (BONKT4) were submitted for
analysis. No analytes were detected in the field or equipment blank.

" Accuracy

Matrix Spike/Matrix Spike Duplicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using six compounds and must be within the

(O 0002



established laboratory quality control limits of 70-130 percent. If spike
recoveries are outside control limits, detected sample results less than 5 times
the spike concentration are qualified as estimates and flagged "J". Undetected
sample results with spike recoveries outside control limits are qualified as
estimates and flagged "UJ". Sample results greater than five times the spike
concentration require no qualification.

All matrix spike/matrix spike duplicate recovery results were acceptable.

Surroaate Recovery

The analysis of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory. When a surrogate compound
recovery is outside the control window, all positively identified target compounds
associated with the unacceptable surrogate recoveries are qualified as estimates
and flagged "J". Nondetected compounds with surrogate recoveries less than
the lower control limit are qualified as having an estimated detection limit and
flagged "UJ". Undetected compounds with surrogate recoveries above the upper
control limit require no qualification.

All surrogate recovery results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed as the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. Results must be within RPD limits of +/- 30% for soil
samples. If RPD values are out of specification and the sample concentration is
less than five times the spike concentration, all associated detected sample
results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All matrix spike/matrix spike duplicate RPD results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples were submitted to QES for analysis as shown
below:
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BONKT5 BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

* Detection Levels

Reported laboratory detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the required criteria. The reported analytical
detection level for toxaphene was above the CRQL in all samples. Under the BHI
statement of work, no qualification is required. All other reported detection
levels were at or below the CRQL.

* Completeness

Data Package No. W02330-QES (SDG No.W02330) was submitted for validation
and verified for completeness. The completion rate was 100%.

MAJOR OFFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

BHI, MRB-SBB-A23665,
Incorporated, September

Validation Statement of Work, Bechtel Hanford
5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

(" (" o U C

SDG: W02330 REVIEWER: DATE: 08/10/98 PAGE-1_OF_1_
ITLI

COMMENTS: No qualifiers assigned

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports

C00 009



PESTICIDE/PCB ANALYSIS, SOIL MATRIX, (UG/Kg)

Project BECHTEL-HAIFORD
Laboratciy: Qumant
Case ISM W02386
Samp Number BONKTS BONKT4 BONKT BONKT6 BONK BONKT8 BONKTg
LocatIon 1607-D2 1607-02 1607-02 1607-D2 1607-D2 1607-02 1607-02
Remarks Equip. Bl* Field Blunk Duplicate
Sample Dat4 04I14 04/ 415 04/1596 415198 04115198 04/15/98
POSUPCB CR0L Result Q Result Q Result Q Result Q Result C Result Q Resuk 0 Result C Resut Q Result Q Result Q Result Q Result Q
alpha-BHC 60 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
bsta-BHC 60 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
delt-SHC 10 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
gamma-HC (Linldane) ao 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U

Hoptacmor 80 1.7 U 1.7 U 1.7 U 1.7U l.7U 1.7 U 2 U
AldrIn 10 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
HeptChm spoxke s0 1.7 U 1.7 U 1.7 U 1.7 U 1-7 U 1.7 U 2 U
Endosuflen I s0 1.7 U 1.7 U 7 U 1.7 U 1.7 U 1.7 U 2 U
Dlekdln ao 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U

4,4*.DE so 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
Endrin s0 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
Endosulfanl 60 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U t.t U 2 U
4,C4-DD so 1.7 U 1.7 U 1.7 U 1.7 U 1.71U 1.7 U 2 U
Endao sutlets s0 1.7 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
4U4D N 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 2 U
MIlhozychlor 50 3.3 U 3.3 U 3.3 U 3.4 U 3.4 U 3.4 U 4 U
End Alidshyde 6 1.7 U 1.7 U 1.7 U 1.71U 1.7 U 1.7 U 21U
Tech. Chlordan. s0 17 U 17 U 17 U 17U 17 U 17 U 20 U
Toxaphmme 60 67 U es U 67 U 68 U 68 U M U 81U
Aroclor-1221 60 34 U 33 U 33 U 34 U 34 U 34 U 40 U
Aroclor-1232 60 34 33 U 33 U 34 U 34 U 34 U 40 U
A=ror-1016/1242 60 34 33 U 33 U 34 U 34 U 34 U 40 U
Aroclor-1248 s0 34 U 33 U 33 U 34 U 34 U 34 U 40 U
Awclor-1264 0 34 U 33 U U 34 U 34 U 34 U 40 U
AroclM-1260 o 34 U 33U 34 U 34 U 34 U 40 U

Page_1l of_1



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: DUANTERRAMO_

Lab Code: ITMO Case No.:

Contract: 550.231

SAS No.: - SDG No.:

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: not dec. 1

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (Y/N) N

dec.

SONC

pH:

Lab Sample ID: -

Lab File ID:

Date Sampled : _

Date Extracted:_

Date Analyzed: _

Dilution Factor:

17539-001

04-15-98

04-21-98

04-22-98

CONCENTRATION UNITS:
(ug/L or Ug/Kg) UG/KG

U: Concentration of analyte is less than. the value given.

FORM I PEST

000011 -omtt-

BONKT3

W02330

CAS NO. Compound Q

319-84-6--------------alpha-BHC1
319-85-7--------------beta-BHC1
319-86-8--------------delta-BHC1
58-89-9---------------gamma-BHC (Lindane) 1
76-44-8---------------Heptachlor1
309-00-2--------------Aldrin1
1024-57-3-------------Heptachlor epoxide 1
959-98-8--------------Endosulfan I1
60-57-1---------------Dieldrin1
72-55-9---------------4,4'-DDE1
72-20-8---------------Endrin*
33213-65-9------------Endosulfan II
72-54-8---------------4,4'-DDD1
1031-07-8-------------Endosulfan sultate1
50-29-3---------------4,4'-DDT1
72-43-5---------------Methoxychlor3
53494-70-5------------Endrin Aldehyde1
57-74-9---------------Tech. ChlordaneU
8001-35-2-------------Toxaphene7
11104-28-2------------Aroclor-1221
11141-28-2------------Aroclor-1232
12674-11-2/53469-21-9-Aroclor-1016/12423
12672-29-6------------Aroclor-1248
11097-57-4------------Aroclor-1254
11096-82-5------------Aroclor-1260

1/87 Rev.

42A>

30.1 (g/ml) G

1

-1.7

-1.7

1.7-

b7
1.7

-3.7
-347
-3.7

34

-34-

U
~~U

~--
~~U

~-U
-- U-

U
~-U
-- U

--
-- U
~-U
~~U

-~U-

-U-

~~U
~~U



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

OUANTERRAMO Contract: 550.231

EPA SAMPLE NO.

BONKT5

Lab Code: ITMO Case No.: SAS No.: SDG No.: W02330

Matrix: (soil/water) SOIL

Sample wt/vol: 30.1 (g/ml) G

Level: (low/med) LOW

% Moisture: not dec. 1

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (Y/N) N

dec.

SONC

pH:

Lab Sample ID: _

Lab File ID:

Date Sampled : _

Date Extracted:_

Date Analyzed: _

Dilution Factor:

17539-003

04-15-98

04-21-98

04-22-98

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

319-84-6--------------alpha-BHC
319-85-7--------------beta-BHC
319-86-8--------------delta-BHC
58-89-9---------------gamma-BHC (Lindane)
76-44-8---------------Heptachlor
309-00-2--------------Aldrin
1024-57-3-------------Heptachlor epoxide
959-98-8--------------Endosulf an I
60-57-1---------------Dieldrin
72-55-9---------------4, 4'-DDE_
72-20-8---------------Endrin
33213-65-9------------Endosulfan II
72-54-8---------------4,4'-DDD
1031-07-8-------------Endosulfan sulfate
50-29-3---------------4, 4 '-DDT_
72-43-5---------------ethoxychlor
53494-70-5------------Endrin Aldehyde
57-74-9---------------Tech. Chlordane_
8001-35-2-------------Toxaphene
11104-28-2------------Aroclor-1221
11141-28-2------------Aroclor-1232
12674-11-2/53469-21-9-Aroclor-1016/242
12672-29-6------------Aroclor-1248
11097-57-4------------Aroclor-1254
11096-82-5------------Aroclor-1260

- 1 .7
1 .7
1.7
1.7
1.7
1 .7-
1.7

1.7
1.7

-~1.7
-~1.7
-~1.7- 1.7

1.7

1.7

67
33
33
33
33
33-
33

U: Concentration of analyte is less than. the value given.

FORM I PEST

J) 27

(o013

Lab Name:

CAS NO. Compound

U
U
U

___U U
U
U
U
U

-U

- U
U

___UU

__U
U_U

__U
U
U

U
__U__U

- _U__U

1/87 Rev.
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1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: OUANTERRAMO

Lab Code: ITMO Case No.:

Contract: 550.231

SAS No.: - SDG No.:

Matrix: (soil/water) SOIL

Sample wt/vol: 30.1 (g/ml) G

Level: (low/med) LOW

% Moisture: not dec. 2 dec.-____

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (Y/N) N

SONC

pH:

Lab Sample ID: _

Lab File ID:

Date Sampled : _

Date Extracted:_

Date Analyzed: _

Dilution Factor:

17539-004

04-15-98

04-21-98

04-22-98

1

CAS NO. Compound
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

1.7
1.7
1.7
1.7
1.7-
1.7
1.7
1.7
1.7-
1.7
1.7
1.7
1 .7
1.7
1.7
3.4
1.7

37
68
34
34
34
34
34
34

Q

319-84-6--------------alpha-BHCU
319-85-7--------------beta-BHCU
319-86-8--------------delta-BHC
58-89-9---------------gamma-BHC (Lindane)U
76-44-8---------------HeptachlorU
309-00-2--------------AldrinU
1024-57-3-------------Heptachlor epoxideU
959-98-8--------------Endosulf an Ipoxd_
60-57-1---------------DieldrinU
72-55-9---------------4,4'-DDEU
72-20-8---------------EndrinU
33213-65-9------------Endosulfan II
72-54-8---------------4, 4'-DDDU
1031-07-8-------------Endosulfan sulfateU
50-29-3---------------4,4'-DDTU
72-43-5---------------MethoxychlorU
53494-70-5------------Endrin AldehydeU
57-74-9---------------Tech. ChlordaneU
8001-35-2-------------ToxapheneU
11104-28-2------------Aroclor-1221
11141-28-2------------Aroclor-1232
12674-11-2/53469-21-9-Aroclor-1016/1242U
12672-29-6------------Aroclor-1248
11097-57-4------------Aroclor-1254
11096-82-5------------Aroclor-1260

-U

-U
-U
-U

U
U

-U
-U
-U

U

U

__U
U

-U
U

-U

U: Concentration of analyte is less than.the value given.

FORM I PEST 1/87 Rev.

(21/cr

(%,(10014

BONKT6

W02330



ID
PESTICIDE ORGANICS ANALYSIS DATA SHEET

OUANTERRAMO Contract: 550.231

EPA SAMPLE NO.

EONICT7

Lab Code: ITMO Case No.: SAS No.: - SDG No.:

Matrix: (soil/water) SOIL

Sample wt/vol: 30.1 (g/ml) G

Level: (low/med) LOW

% Moisture: not dec. 2 dec.

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (Y/N) N

SONC

pH:

Lab Sample ID: _

Lab File ID:

Date Sampled : _

Date Extracted:_

Date Analyzed: _

Dilution Factor:

17539-005

04-15-98

04-21-98

04-22-98

1

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

U: Concentration of analyte is less than-the value given.

FORM I PEST

fjti (5V'

0(iO1 (i5

Lab Name:

W02330

CAS NO. Compound Q

319-84-6--------------alpha-BHC
319-85-7 -------------- beta-BHC1
319-86-8--------------delta-BHC1
58-89-9---------------gamma-BHC (Lindane)1
76-44-8---------------Heptachlor1
309-00-2----'---------Aldrin1
1024-57-3-------------Heptachior epoxide1
959-98-8--------------Endosul fan I1
60-57-1---------------Dieldrin1
72-55-9---------------4,4'-DDE1
72-20-8---------------Endrin1
33213-65-9------------Endosulfan II
72-54-8---------------4,4'-DDD1
1031-07-8-------------Endosulfan sulfate1
50-29-3--------------- 4,4'-DDT1
72-43-5---------------Methoxychlor3
53494-70-5------------Endrin Aldehyde1
57-74-9---------------Tech. ChlordaneU
8001-35-2-------------Toxaphene8
11104-28-2------------Aroclor-1221
11141-28-2------------Aroclor-1232
12674-11-2/53469-21-9-Aroclor-1016/12424
12672-29-6------------Aroclor-1248
11097-57-4------------Aroclor-1254
11096-82-5------------Aroclor-1260

1/87 Rev.

-1.7
-~1.7-
-1.7
-1.7
-1.7
-~1.7-
-1.7
-~1.7-
-1.7
-1.7
-1.7

-1.7

1.7-

---- T7 -
68
34

-34-
34

-34-
-34-

34

U
--

U
U
U
U
U
U
U
U

U
U

U
U
U

-UU
U

U-
U
U
U



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

OUANTERRA.MO

Lab Code: ITMO Case No.: SAS No.:

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: not dec. 3

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (Y/N) N

dec.

SONC

pH:

SDG No.: W02330

Lab Sample ID: _

Lab File ID:

Date Sampled : _

Date Extracted:_

Date Analyzed: -

Dilution Factor:

17539-006

04-15-98

04-21-98

04-22-98

1

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

319-84-6--------------alpha-BHC
319-85-7--------------beta-BHC
319-86-8--------------delta-BHC
58-89-9---------------gamma-BHC (Lindane)
76-4.4-8---------------Heptachlor
309-00-2---------------Aldrin
1024-57-3-------------Heptachlor epoxide
959-98-8--------------Endosulfan I
60-57-1---------------Dieldrin
72-55-9---------------4,4'-DDE
72-20-8---------------Endrin
33213-65-9------------Endosultan II
72-54-8---------------4,4'-DDD
1031-07-8-------------Endosulfan suitate
50-29-3---------------4, 4-DDT_
72-43-5---------------Methoxychlor
53494-70-5------------Endrin Aldehyde
57-74-9---------------Tech. Chlordane
8001-35-2-------------Toxaphene_
11104-28-2------------Aroclor-1221 ._
11141-28-2------------Aroclor-1232
12674-11-2/53469-21-9-Aroclor-1016/1242_
12672-29-6------------Aroclor-1248
11097-57-4------------Aroclor-1254
11096-82-5------------Aroclor-1260

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7 ___
1.7 ___
1.7
1.7 ___
3.4
1 .7 U

68 ___
34
34
34
34
34 ___
34 ___

-U~~U
U

__U
U
U
U
Uq
U-
U
U

-U
U

-U

-UU
_U

-U
U

-U

U
U

-U

U: Concentration of analyte is less than the value given.

FORM I PEST

o0016 e04ae~

Lab Name: Contract: 550.231
BONKT8

CAS NO. Compound

1/87 Rev.

I/Ci)

30.2 (g/ml) G

Q



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: OUANTERRArMO

Lab Code: ITMO Case No.:

Contract: SO-231

SAS No.: SDG No.:

Matrix: (soil/water) SOIL

Sample wt/vol: 30.0 (g/ml) G

Level: (low/med) LOW

% Moisture: not dec. 18 dec.

Extraction: (SepF/Cont/Sonc) SONC

GPC Cleanup: (Y/N) N pH:

Lab Sample ID: _

Lab File ID:

Date Sampled : _

Date Extracted:_

Date Analyzed: _

Dilution Factor:

17539-007

04-15-98

04-21-98

04-22-98

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

319-84-6--------------alpha-BHC
319-85-7--------------beta-BHC
319-86-8--------------delta-BHC
58-89-9---------------gamma-BHC (Lindane)
76-44-8---------------Heptachlor
309-00-2-------------Aldrin
1024-57-3-------------Heptachlor epoxide
959-98-8--------------Endosulfan I
60-57-1---------------Dieldrin
72-55-9---------------4,4'-DDE
72-20-8---------------Endrin
33213-65-9------------Endosulfan II
72-54-8---------------4,4'-DDD
1031-07-8-------------Endosulfan sulfate
50-29-3---------------4,4'-DDT_
72-43-5---------------Methoxychlor
53494-70-5------------Endrin Aldehyde
57-74-9---------------Tech. Chlordane
8001-35-2-------------Toxaphene
11104-28-2------------Aroclor-1221
11141-28-2------------Aroclor-1232
12674-11-2/53469-21-9-Aroclor-1016/1242
12672-29-6------------Aroclor-1248
11097-57-4------------Aroclor-1254
11096-82-5------------Aroclor-1260

2.0
2.0-
2.0
2.0-
2.0
2.0-
2.0-
2.0-
2.0-
2.0-
2.0-
2.0-
2.0-
2.0-
2.0-
4.0-
2.0-

70_
81
40
40
40
40-
40
40

U: Concentration of analyte is less than.the value given.

FORM I PEST 1/87 Rev.

0000,~1:7

BONKT9

W02330

CAS NO. Compound

U
U
U
U

__U
U

~~~U

~~~U
U

-~~U
~~u-
___U

__U
__U
__U
__U
_U

__U-
__U

_U~~_U

~~~U

1

Q



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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SMSQuan terra
Eaframnal

Quantern Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

May 28, 1998

Attention: Joan Kessner

( 'JUN 1998C -1

S RECEIVED -

SaL
e% Log i

ors 't

Project Number 550.231
SDG : W02330
Number of Samples Seven (7)
Sample Matrx: Soil
Data Deliverable . Summary
Date SDG Closed : April 15, 1998

H. Introduction

On April 15, 1998, seven (7) "soil" samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. There are no comments or
nonconformances associated with the shipping and receiving of these samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client
ID's:

St. Louis iM
17539-001
17539-002
17539-003
17539-004
17539-005
17539-006
17539-007

HI
BONKT3
BONKT4
BONKTS5
BONKT6
BONKT7

-BONKT8
BONKT9

Richland TD
80426001
80426002
80426003- ,
80426004<'
80426005
80426006
80426007

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Date of Receip
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98
15-APR-98

rtv1t/5l



Ejijuanterra
EnhaIa

Bechtel Hanford Incorporated
May 28, 1998
Project Number: 550.231
SDG: W02330
Page 2

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test.
sample identification information, analytical results and the appropriate

Analyses requested:

Deviation from Request:

Each set of data includes
detection limits.

ICP Metals by EPA method 6010 (Supertrace){Arsenio, Barium,
Cadmium, Chromium, Lead, Silver)
Mercury by EPA method 7471
Pest/PCBs by EPA method 8080
Semi-Volatiles by EPA method 8270 (TCL) {Bis(2-ethylhexyl
phthalate)

No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike
MS- Matrix Spike
MSD- Matrix Spike Duplicate

V. Comments

General: No general comments were noted.

Inorganics: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

000020



Qir'uanterra
Enjronmnl
sfym

Bechtel Hanford Incorporated
May 28, 1998
Project Number: 550.231
SDG: W02330
Page 3

Inorganics: (cont.) The recoveries of the matrix spike and the matrix spike duplicate for the
following list of elements were not within the 80%-120% range, therefore
all associated data was flagged with a "N".

% REC

Barium
Mercury

0
122.3

% REC

0
121.3

Pes0PCB: A Laboratory Control Sample, Method
Spike Duplicate were analyzed with
protocol for this analysis.

Blank, Matrix Spike and Matrix
each preparation batch per the

No problems were noted during the analyses of these samples.

Semi-VOA: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

No problems were noted during the analyses of these samples.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Robert E. White
Project Manager

(00021
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

VALIDATION A C D E
LEVEL:

PROJECT: 100 'D A esDATA PACKAGE: M '~3

VALIDATOR: eTL1LAB: C- E- DATE: 1 -y

CASE: SDG: Uc))-3 .

ANALYSES PERFORMED
0 cvnn9o -846 8090 0 SW-84S 8081 1 0 0

SAMPLES/MATRIX

'Z301cleT7 , ~~dkakTY , 'itagki7

So \

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . No N/A

Is a case narrative present? . . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . No N/A
Comments:

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
3.1 INSTRUMENT PERFORMANCE (METHOD 8080 AND 8081)
Are DDT retention times acceptable . . . . . . . . . . . . . . Yes
Are calibration standard retention times acceptable? . . . . . Yes

Are DDT and endrin breakdowns acceptable? . . . . . . . . . . . Yes

No
No

No

-) Y23

S/



WHC-SD-EN-SPP-002, Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

Are DBC retention times acceptable? . . . . . . . . . . . . . . Yes

Is the GC/MS tuning/performance check acceptable? . . . . . . . Yes

Comments:

3.2 CALIBRATIONS (METHOD 8080 AND 8081)
Are EVAL standard calibration factors and

%RSD values acceptable? . . . . . . . . . . . . . . . . . Yes
Are quantitation column calibration factor

%RSD values acceptable? . . . . . . . . . . . . . . . . . Yes
Were the analytical sequence requirements met? . . . . . . . . Yes

Are continuing calibration %D values acceptable? . . . . . . . Yes

Comments:

3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW)

Was the initial calibration sequence performed? . . . . . . .

Was the resolution acceptable in the resolution check mix? .

Is resolution acceptable in the PEM, INDA and INOB? . . . . .

Are DDT and Endrin breakdowns acceptable? . . . . . . . . . .

Are retention times in PEMs and calibration mixes acceptable?
Are RPD values in the PEMs acceptable? . . . . . . . . . . .

Are %RSD values acceptable? . . . . . . . . . . . . . . . . .
Comments:

. Yes
. Yes
. Yes
. Yes
. Yes
. Yes
. Yes

3.4 CALIBRATION VERIFICATION (3/90 SOW)
Were the analytical sequence requirements met? . . . . . . . . Yes
Is resolution acceptable in the PEMs? . . . . . . . . . . . . . Yes

Are initial calibrations acceptable? . . . . . . . . . . . . . Yes

No
No

No N/A

No N/A
No N/A
No N/A

No
No

No
No
No
No

No

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

No
No
No



WHC-SD-EN-SPP-002. Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

Are retention times acceptable in the
PEMs, INDA and INDB mixes? . . . . . .

Are RPD values in the PEMs acceptable? . . .
Are the DDT and endrin breakdowns acceptable?

Was GPC cleanup performed? . . . . . . . . .
Is the GPC calibration check acceptable? . .
Was Florisil cleanup performed? . . . . . . .
Is the Florisil performance check acceptable?

Comments:

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . . . . Yes

. . . . . . . . . Yes

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . . Y No N/A

Are laboratory blank results acceptable?.. .......... 1 No N/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No N/A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes No N/

Comments:

5. ACCURACY

Were surrogates analyzed? . . . . . . . . . . . . . . . . . . . es No N/A

Are surrogate recoveries acceptable? . . . . . . . . . . . . . e No N/A

Were MS/MSD samples analyzed? . . . . . . . . . . . . . . . . . Yes No N/A

Are MS/MSD results acceptable? . . . . . . . . . . . . . . . . es No

Were LCS samples analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A

Are LCS results acceptable? . . . . . . . . . . . . . . ... . . Yes No N
Comments:

-flit-
()G(JOZ7

No

No

No

No

No

No

No

/A

N/A
N/A

N/A
N/A

N/A

/



WHC-SD-EN-SPP-002, Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

6. PRECISION

Are MS/MSD RPD values acceptable? . . . . . . . .
Are laboratory duplicate results acceptable? . .
Are field duplicate RPD values acceptable? . . .
Are field split RPD values acceptable? . . . . .
Comments: q j Y 1) t9 - 0A

. . . . . . .(Jej

. . . . . . Yes

. . . . . . . es

7. SYSTEM PERFORMANCE

Is chromatographic performance acceptable? . . . . . . . . .. Yes No N/A

Are positive results resolved acceptably? . . . . . . . . . . . Yes No

Comments:

8. COMPOUND IDENTIFICATION AND QUANTITATION

Is compound identification acceptable? ... ............ .Yes No ((N/A)
Is compound quantitation acceptable? . . . . . . . . . . . . . Yes No N/A

Comments:

9. REPORTED RESULTS AND QUANTITATION LIMITS
Are results reported for all requested analyses? . . . . . . . No N/A

Are all results supported in the raw data? . . . . . . ... . . . Yes No a
Do results meet the CRQLs? . . . . . . . . . . . . . . . . .. Yes $ N/A

Comments: To -- ad) -W " 0

-#(OU028

No
No

No

No



Date: 10 August 1998
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 100 D Area - Full Protocol
Subject: Radiochemistry - Data Package No. W02330-QES (SDG No. W02330)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
W02330-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested analyte
is provided in the following table.

Sample ID Sample Data Media Validation Analysis

BONKT3 04/15/98 Soil C See note 1

BONKT4 04/15/98 Soil C See note 1

BONKT5 04/15198 Soil C See note 1

BONKT6 04/15/98 Soil C See note 1

BONKT7 04/15/98 Soil C See note 1

BONKT8 04/15/98 Soil C See note 1

BONOT9 04/15/98 Soil C See note 1

1 - Gamma spectroscopy (RICHR5017), alpha spectroscopy (RICHR5057/5030)

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Sampling and Analysis Plan (May 1998).
Appendices 1 through 5 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

000001



DATA QUALITY OBJECTIVES

* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for all analytes is 6 months.

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

Due to laboratory blank contamination, plutonium-238 results in samples
BONTK3 and BONTK8 were qualified as estimates and flagged "J".

Due to laboratory blank contamination, the negative plutonium-238 result in
sample BONTK6 was elevated to the MDA and qualified as undetected "U".

Due to laboratory blank contamination, plutonium-239/240 results in all samples
(except BONKT8) were qualfied as estimates and flagged "J".

Due to laboratory blank contamination, radium-224 results in samples BONKT3
and BONKT4 were qualified as estimates and flagged "J".

Due to laboratory blank contamination, radium-226 results in all samples were
qualified as estimates and flagged "J".

All other blank results were acceptable.

Field and Equipment Blanks

One equipment blank (BONKT3) and one field blank (BONKT4) were submitted for
analysis. The following analytes wre detected in the equipment blank:
americium-241 (alpha spec), uranium-234 (alpha spec), uranium-238 (alpha
spec), plutonium-238, plutonium-239/240, potassium-40, radium-222, radium-

000002



226, radium-228, and uranium-238 (GEA). The following analytes were
detected in the field blank: americium-241 (alpha spec), uranium-234 (alpha
spec), uranium-238 (alpha spec), plutonium-239/240, potassium-40, radium-
222, radium-224, and radium-228. Under the BHI statement of work, no
qualification is required. No other analytes were detected in the field or
equipment blank.

Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample recovery range is 70% to 130%, while that for a
matrix spike is 70% to 130%. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the
yield of the tracer being used in calculating sample activity. The acceptable
range for tracer recovery is 20% to 105%. Spike sample results outside the
above ranges result in associated sample results being qualified as estimates,
rejected, or not qualified, depending on the activity of the individual sample.

Due to an LCS recovery of 139%, plutonium-239/240 results in all samples were
qualified as estimates and flagged "J".

Due to an LCS recovery of 42%, all uranium-238 results were qualified as
estimates and flagged "J/UJ".

All other accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. Contol limits are +/- 30% for both
soil and water samples. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to RPDs outside QC limits, all samples results for the following analytes
were qualified as estimates and flagged "J/UJ": K-40, Ra-224/226/228.

All other duplicate results were acceptable.
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One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No. Duplicate Sample No.

BONKT5 BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

" Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the contract required MDA. Reported detection levels were above the
MDA for U-238 in samples BONKT4, BONKT5, BONKT6, BONKT8, and BONKT9
above for Am-241 (GEA) in samples BONKT5, BONKT6, and BONKT9. All other
reported MDAs were at or below the analyte-specific CRDL.

" Completeness

Data Package No. W02330 (SDG No. W02330) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to laboratory blank contamination, plutonium-238 results in samples BONTK3
and BONTK8 were qualified as estimates and flagged "J". Due to laboratory blank
contamination, the negative plutonium-238 result in sample BONTK6 was elevated
to the MDA and qualified as undetected "U". Due to laboratory blank
contamination, plutonium-239/240 results in all samples (except BONKT8) were
qualfied as estimates and flagged "J". Due to laboratory blank contamination,
radium-224 results in samples BONKT3 and BONKT4 were qualified as estimates
and flagged "J". Due to laboratory blank contamination, radium-226 results in all
samples were qualified as estimates and flagged "J". Due to an LCS recovery of
139%, plutonium-239/240 results in all samples were qualified as estimates and
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flagged "J/UJ". Due to an LCS recovery of 42%, all uranium-238 (alpha spec)
results were qualified as estimates and flagged "J/UJ". Due to RPDs outside QC
limits, all samples results for the following analytes were qualified as estimates and
flagged "J/UJ": K-40, Ra-224/226/228. Data flagged 'J' is an estimate, but under
the BHI validation SOW, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area RemedialAction Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

()OO00C7



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02330 REVIEWER: DATE: 08/10/98 PAGEJ._OF_1L
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Pu-238 J BONTK3, BONTK8 Blank
contamination

Pu-238 U BONTK6 Blank
contamination

Pu-239/40 J BONTK3, BONTK4, Blank .
BONTK5, BONTK6, contamination
BONTK7, BONTK9

Ra-224 J BONTK3, BONTK4 Blank
contamination

Ra-226 J All Blank
contamination

Pu-239/40 J/UJ All LCS recovery

U-238 (Alpha Spec) J/UJ All LCS recovery

K-40 J/UJ All RPD

Ra-224 J/UJ All RPD

Ra-226 J/UJ All RPD

Ra-228 J/UJ All RPD
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCU9)

Project BECHTEL-HANFORO
L*boeatoy: Quantena
Case ISWG: W2330
Sample Number BONKT3 BONKT4 B0NKT5 BONKT6 BONK17 BONKT8 B0NKTO
Location 1607-D2 1607-2 1607-D2 1607-02 1607-D2 1607-D2 1607-D2
Remarks Equip. BlaN Field Blank Duplicate

Sample Dae 04115196 04/1598 04/15M96 04/15/08 04/15/96 04/15196 04/15M96
Radlochemiety CRDL Result 0 Result Q Result 0 Result 0 Result 0 Result Q Result Reasuk Result Q Result Q Result Q Result Q ReSult
Americium-241 0.1 0.117 -0.000361 U 0.0123 0.00509 U 0.017 0.0497 0.00553 U
Urmnium-234 0.1 0.33 0.315 0.691 0.504 0.667 0.509 0.641
Uranlwn-238 0.1 0.0102 U 0.0221 U 0.0294 U 0.0172 U 0.0187 U 0.0464 0.0301 U
Uranlun-231 0.1 0.297 J 0.36 J 0.649 J 0.625 J 0.669 J 0.506 J 0.762 J
Pldonkmn-238 0.1 0.0152 J 0.0164 U 0.00557 U 0.0501 U 0.0226 U 0.0275 J 0.0194 U
Plutonlmm-239M 0.1 0.0981 J 0.0648 0.1810 J 0.168 J 0.0995 J 0.375 J 0.1 J

Amelciaun241GEA 0.1 0.0105 U 0.0165 U 0.0191 U -0.00788 U 0.00816 U -0.00654 U -0.0723 U
Cobat-60 0.08 -. 000968 U -0.000016 U 0.0117 U -0.00435 U 0.0129 U 0.0148 U 0.00039 U
Ceseum-137DA 0.08 -. 000716 U 4.0021 U -0.00155 U .0.00334 U 0.00722 U 0.00275 U 0.00268 U
Eur 152 0.1 0.00308 U 0.00485 U 0.00381 U 0.0122 U 0.0112 U 0.0211 U 0.0295 U
Ewopku-1 54 0.1 0.0129 U 0.0106 U 4.0112 U 0.00671 U 0.0135 U 0.0192 U 0.00035 U
Ewopwn-188 0.1 0.00568 U 0.007 6 U -4.00954 U 0.0307 U 0.0302 U 0.0424 U 0.0235 U
Pc-a-km-40 WA 3.44 J 4.73 J 8.244 8.26 J 8.694J 8.52 J 8.68 J

RadImn-2240A 0.1 0.0957 J 0.126 3 0.468 J 0.444 J 0.461 J 0.418 J 0.472 J
Rodlm-228 0.1 0.0721 J 0.139 J 0.292 J 0.282 J 0.3154J 0.304 J 0.2941
Radlum-228 0.1 0.115 J 0.172 J 0.438 J 0.458 J 0.444 J 0.41 J 0.487 J
UranumN-238GEA 0.1 0.256 0.307 U 0.434 U 0.563 U 0.193 0.133 U 0.038 U

N/A = Not Appicable

Page_1l OF 1



wQ'guan terra
Enviromntal
Senqce

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT

nEACnROME: 3.58E-e2

AM-241 1.17E-01
U-234 3.30E-01
U-235 1.02E-02

U-238 , 2.97E-01
PU-238 1.52E-02

PU239/40 9.81E-02
AM-241 1.05E-02
CO-60 -9.88-04

CS-137DA -7.16E-04

EU-1 52 3.08E-03
EU-1 54 . 1.29-02
EU-1 55 5.68-03

K-40 3.44E+00
RA-224DA 9.57-02

RA-226 7.21-02
RA-228 1.15K-01
U-238 2.56-01

QUANTERRA, Richland
80426101

BONKT3

U.A

U
U
U
U
U
U

U

COUNTING
ERROR(2s)

IV,^

5.4E-02

8.4E-02

1.5E-02
8.0E-02
1.5E-02
3.9E-02
1.9E-02
3.9E-03
3.1E-03
7.4E-03

1.0E-02
9.4-03

1.6E-01
1.1E-02
1.7E-02
2.4E-02
2.E-01

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

5.8E-02
9.9E-02
1.5E-02
9.3E-02
1.5E-02

4.1E-02
1.9E-02
3.9E-03
3.1E-03
7.4E-03

1.OE-02
9.42-03
3.82-01
1.4E-02

1.9E-02
2.6E-02
2.05-01

MDA/IDL

t.00Ee2-

2.50E-02
2.14-02

2.14E-02

2.66-02
1.03-02
1.90E-02
3.15E-02
6.63-03
5.14E-03

1.26E-02
2.00-02
1.53-02

N/A
WA
N/A

N/A

WA

W02330 1 5017
SOIL

4/15/1998 1:50:00 PM

REPORT
UNIT

pCI/g
pCilg

pCl/g

pCI/g
pCi/g

pCI/g
pCi/g

pCi/g
pCIlg

pC/g

pCilg

pCIlg
pCI/g

pCvg

pCI/g

YIELD

70.80%
79.70%

79.70%
79.70%
78.40%
78.40%
N/A
N/A

N/A
N/A
WA

N/A

N/A
N/A
N/A

N/A

N/A

METHOD
NUMBER

RICHRCS057

RICHRCSO30

RICHRCS030

RICHRC5030O
RICHRC501C

RICHRCSC10
RICHRCS017

RICHRCS017

RICHRCS017

RICHRCS017

RICHRCSC17

RICHRCS017

RICHRCS17S
RICHRCS017Y

RICHRC5,17 5

RICHRCS017

RICHRC5C 17

Number of Results:

Result - IL When Not Detected
(Ojualifiers: U - AnalVte result c MDAADL. 000012'- Quanterra Analytici Services, Inc

.. + s --.- .--e- ... .
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80426102

BONKT4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02330 / 5017
SOIL

4/15/1998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241
CO-60

CS-137DA
EU-1 52

EU-154

EU-155
K-40

RA-224DA

RA-226
RA-228
U-238

-3.61E-04
3.15E-01
2.21 E-02
3.80E-01
1.64E-02
6.48E-02
1.65E-02

-9.16E-04

-2.10E-03
4.85E-03

1.06E-02
7.26E-03

4.73E+00
1.26E-01
1.39E-01
1.72E-01
3.07E-01

U

U

U

U
U
U
U

U
U

4,

U

Number of Results:

7.2E-04
8.8E-02
2.4E-02
9.3E-02
2.3E-02
4.6E-02

2.1E-02
4.7E-03
4.7E-03
12E-02
1.6E-02

1.5E-02
2.5E-01
1.6E-02
1.9E-02
3.8E-02
1.9E-01

7.2E-04
1.E-01

2.4E-02
1.1E-01
2.3E-02
4.8E-02
2.1E-02
4.7E-03
4.7E-03
1.2E-02
1.8E-02

1.5E-02

5.4E-01
2.0E-02
2.4E-02
4.2E-02
1.9E-01

1.81E-02
3.86E-02

3.21E-02
2.74E-02
2.21E-02
3.29E-02
3.54E-02

7.82E-03
7.41E-03
2.12E-02
2.92E-02
2.36E-02

N/A
N/A
N/A
N/A

3.18E-01

pCI/g

pCI/g

pCi/g

pCI/g

pCi/g
pCI/g
pCi/g

pCI/g

pCI/g

pCI/g

pCUg

pcI/g
pC/g

pCi/g

pCL/g

pCvlg
pCi/g

84.10%

75.20%
75.20%
75.20%
40.40%

40.40%

N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

N/A

RICHRC5057

RICHRC5030

RICHRC5030

RICHRC5030f

RICHRCS010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017J

RICHRC5017ff

RICHRC5C17

18

6LY Vq

Result - IDL When Not Detected
(Q)ualifiers: U * Analvte result < MDA/IDL (0001 13 Quanterra Analytical Services, Inc
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SAMPLE RESULTS

LAB NAME: -

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241
CO-60

CS-1370A
EU-1 52
EU-154
EU-155

K-40
RA-224DA

RA-226
RA-228
U-238

1.23E-02

5.91E-01
2.94E-02

6.49E-01

5.57E-03
1.81E-01
1.91E-02
1.17E-02
-1.55E-03
3.81E-03
-1.12E-02
-9.54E-03

8.24E+00

4.68E-01

2.92E-01
4.38E-01
4.34E-01

QUANTERRA, Richiand

80426103

BONKT5

COUNTING
Q ERROR(2s)

1.4E-02
AV 1.1E-01
U 2.6E-02

.gZ 1.1E-01
U 1.5E-02

7.3E-02
U 7.5E-02
U 6.7E-03
U 7.0E-03
U 1.7E-02
U 2.5E-02
U 2.4E-02

3.1E-01
2.1E-02
2.5E-02
6.1E-02

U 5.1E-01

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02330 / 5017
SOIL

4/15/1998 1:50:00 PM

TOTAL REPORT
ERROR(2s) MDAIDL UNIT YIELD

1.4E-02
1.4E-01
2.8E-02
1.5E-01
1.5E-02
8.0E-02
7.5E-02
6.8E-03
7.0E-03
1.7E-02
2.5E-02
2.4E-02
8.8E-01
5.1E-02
3.8E-02
7.5E-02
5.1E-01

1.11E-02
2.75E-02
3.53E-02
2.88E-02
3.65E-02
3.65E-02
1.16E-01
1.28E-02
1.09E-02
2.90E-02
4.01E-02
3.91E-02

N/A
N/A
N/A
N/A

8.03E-01

pCug

pCI/g

pCi/g
pClg

pCl/g

pCI/g

pClg

pCl/g
pClg

pCI/g

pCI/g

pCi/g

pCd/g

pCI/g

pCI/g

pCI/g

95.90%

85.10%

85.10%
85.10%
45.80%

45.80%

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A

METHOD
NUMBER

RICHRCS057

RICHRC5030

RICHRCS030

RICHRCS030 T
RICHRC501 0

RICHRC5010

RICHRC5017

RICHRCS017

RICHRC50 17

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC507_5
RICHRC50-.7Y

RICHRC5017'5
RICHRCSO ! 7
RICHRC50-7

Number of Results:

Result u IDL When Not Detected
(0)ualifiers: U - Analyte result < MDAIIDL.

Quanterm Analytical Services, Inc
rSChanRadSamrnI: vS.
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80426104

BONKTB

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02330 1 5017
SOIL

4/15/1998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

.Ai XHRK4 :.1i 0070 1/ Y GE0 nim W P- 9
AM-241
U-234
U-235
U-238

PU-2380pun's
PU239/40
AM-241
CO-60

CS-137DA
EU-152
EU-154
EU-155

K-40
RA-224DA

RA-226
RA-228
U-238

5.09E-03 U
5.04E-01 A*'

1.72E-02 U
6.25E-01 1
4sE#-0Ar
1.68E-01

-7.88E-03 U
-4.35E-03 U
-3.34E-03 U
1.22E-02 U
6.71E-03 U
3.07E-02 U
8.26E+00
4.44E-01
2.82E-01
4.58E-01
5.63E-01 U

1.0E-02

1.1E-01
2.2E-02
1.2E-01
3.2E-03
7.7E-02

7.3E-02
6.9E-03

6.0E-03
1.7E-02
2.5E-02
2.4E-02

3.0E-01
2.0E-02

2.4E-02
5.6E-02
4.9E-01

1.0E-02
1.3E-01
2.2E-02
1.6E-01
3.2E-03
8.4E-02
7.3E-02
8.9E-03
6.OE-03
1.7E-02

2.5E-02
2.4E-02
8.8E-01
4.9E-02
3.7E-02
7.2E-02
4.9E-01

1.38E-02
3.11E-02
3.89E-02
2.93E-02
5.01E-02
2.40E-02
1.16E-01
1.09E-02
9.97E-03
3.00E-02

4.18E-02

4.06E-02

N/A
N/A

N/A

N/A
8.05E-01

pCilg
pCi/g
pCi/g

pCl/g

pCi/g

pCi/g

pCi/g

pCi/g

pCilg

pCi/g

pCilg

pCL/g

pCi/g

pClg

pClg

pCIlg

pCi/g

74.70%
76.80%

76.80%
76.80%
45.60%
45.60%

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A

RICHRCS057

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC501OU

RICHRC501 0

RICHRCS017

RICHRC5017

RICHRCS017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC50171

RICHRC50173

RICHRC5017'1

RICHRC5017

Number of Results:

Result - 10L When Not Detected
(0)ualifiers: U a Analvte result < MDA/IDL. 000.01. Quanterra Analytical Services. Inc

.kn'od ,.,a a 'jA4
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80426105

BONKT7

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02330 1 5017
SOIL

4/15/1998 1:50:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

REMAI 1R9ME 3 BeE 2 U'ffs

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241
CO-60

CS-137DA
EU-152
EU-154
EU-155

K-40

RA-224DA

RA-226

RA-228

U-238

1.70E-02
6.67E-01
1.87E-02
6.69E-01
2.26E-02
9.95E-02
8.16E-03
1.29E-02
7.22E-03
1.12E-02
1.35E-02
3.02E-02
8.69E+00
4.61E-01

3.15E-01
4.44E-01

1.93E-01

J-

U

U

.1'

U
U
U
U

U

.I 'I

1.7E-02

1.4E-01

2.5E-02
1.4E-01

2.7E-02
5.6E-02
4.3E-02
7.2E-03
7.0E-03
1.7E-02
2.6E-02
2.1E-02
3.3E-01
2.2E-02
3.4E-02

6.0E-02
4.2E-01

1.7E-02

1.8E-01
2.5E-02

1.8E-01
2.7E-02

5.9E-02
4.3E-02
7.3E-03
7.0E-03

1.7E-02
2.6E-02
2.1E-02
9.3E-01
5.1E-02
4.6E-02
7.4E-02
4.22-01

.aug J -

1.15E-02
4.27E-02

4.07E-02

3.29E-02
3.12E-02
3.54E-02

6.67E-02
1.40E-02
1.23E-02
2.93E-02
4.44E-02

3.42E-02

N/A
N/A
N/A
N/A

N/A

,,,w

pCI/g

pClg
pCi/g

pClg

pCi/g

pO/g

pCI/g
pCl/g

pCi/g

pCI/g

pClg
pCl/g

pCI/g
pCI/g

pCI/g
pCI/g

pClg

02.20%
62.70%
62.70%
62.70%
51.80%

51.80%
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A
N/A

N/A
N/A

RICHRCS057
RICHRCS030

RICHRCS030

RICHRC5030.
RICHRCS010

RICHRCS010J
RICHRCS017

RICHRC5017
RICHRC501 7
RICHRCS01 7
RICHRCS01 7
RICHRCS017

RICHRC50175

RICHRC50173

RICHRC5017JI

RICHRCS01737

RICHRC5017

Number of Results:

Result - IDL When Not Detected
Mlaualifiers: U - Analvte result < MfA/II

Quanterra Analytical Services, Inc
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Envirnments)
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80426106

BONKT8

SDG: RPT GRP:
MATRIX:

DATE RECEIVED:

W02330 / 5017

SOIL

4/15/1998 1:50:00 PM

COUNTING
o ERROR(2s)

3.1 E-02
1.0E-01
3.3E-02
1.0E-01
2.5E-02
9.2E-02

U 2.8E-02
U 6.6E-03
U 6.4E-03
U 1.6E-02
U 2.2E-02
U 2.1E-02

3.3E-01
2.1E-02
3.0E-02
5.2E-02

U 2.4E-01

TOTAL
ERROR (2s)

3.2E-02
1.3E-01

3.3E-02
1.3E-01
2.5E-02
1.12-01

2.8E-02
6.8E-03
6.5E-03
1.6E-02
2.2E-02
2.1 E-02
9.2E-01
4.7E-02
4.3E-02
6.6E-02
2.4E-01

MDA/IDL

1.35E-02
3.73E-02
3.73E-02
3.18E-02
2.252-02
1.51 E-02

4.45E-02

1.31E-02
1.07E-02
2.83E-02
3.93E-02
3.39E-02

N/A
N/A
N/A
N/A

3.85E-01

REPORT
UNIT

pIngk

pCug

pCug

pCI/g

pCI/g

pCI/g
pCi/gPONg

pCI/g

pCI/g
pCI/g
pCI/g
pCIvg
pCI/g

YIELD

80.10%

80.90%

80.90%

80.90%
75.90%
75.90%
N/A
N/A
N/A
N/A
N/A
N/A

/A
N/A
N/A
N/A
N/A

METHO -
NUMBE -

RICHRC=Z

RICHRC=

RICHRC

RICHRC

RICHRC=

RICHRCZ

RICHRCEZ

RICHRCZ -

RICHRCE-

RICHRCEZ

RICHRC==

RICHRC3Z-

RICHRC-ZI

RICHRCE-

RICHRCEZ-

RICHRC5-Z

RICHRCEZ -

Number of Results:

Result * I0L When Not Detected
(O)ualiliers: U - Analyte result < MDADL

000017 Quanterra Analytical Services, Inc
rntflharflRaqMh- v3.41

ANALYTE

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137DA

EU-152
EU-154
EU-155

K-40
RA-224DA

RA-226
RA-228

U-238

RESULT

4.97E-02
5.09E-01
4.64E-02

5.06E-01
2.75E-02

3.75E-01
-6.54E-03

1.48E-02

2.75E-03
2.11E-02
1.92E-02
4.24E-02
8.52E+00
4.18E-01

3.04E-01
4.10E-01

1.33E-01

18
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Qlbuan terra
FEnronmeatul
Services

SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

CUANTERRA, Richland
80426107

BONKT9

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02330 1 5017
SOIL

4/1511998 1:50:00 PM

ANALYTE

AM-241
U-234
U-235
U-238

PU-238
PU239140
AM-241
CO-60

CS-137DA
EU-152
EU-154
EU-155

K-40
RA-224DA

RA-226
RA-228
U-238

RESULT

6.53E-03
6.41 E-01
3.01 E-02
7.62E-01
1.94E-02
1.00E-01

-7.23E-02
9.39E-03
2.68E-03
2.95E-02
3.50E-04
2.35E-02
8.68E+00
4.72E-01
2.94E-01
4.87E-01
3.80E-02

COUNTING
o ERROR(2s)

U W
U 1.4E-02

/1 ' 1.2E-01
U 2.9E-02

e4A 1.3E-01
U 2.9E-02

6.4E-02
U 8.3E-02
U 7.3E-03
U 6.9E-03
U 1.9E-02
U 2.6E-02
U 2.6E-02

3.3E-01
2.2E-02
2.6E-02
5.9E-02

U 5.3E-01

TOTAL
ERROR (2s)

-A-
1.4E-02
1.6E-01
2.9E-02
1.8E-01
2.9E-02
6.7E-02
8.3E-02
7.4E-03
7.05-03
1.9E-02
2.6E-02
2.6E-02
9.3E-01
5.2E-02
3.9E-02
7.7E-02
5.3E-01

REPORT
MDAJIDL UNIT

5.00E-02 ;rr
2.86E-02 pCilg
2.89E-02 pCi/g
3.98E-02 pCi/g
3.27E-02 pCi/g
4.07E-02 pCI/g
4.07E-02 pCI/g
1.30E-01 pCI/g
1.34E-02 pCI/g
1.19E-02 pCi/g
3.35E-02 pCI/g
4.09E-02 pCI/g
4.42E-02 pCI/g

N/A pcOg
N/A pCIVg
N/A pCI/g
N/A pCVg

8.48E-01 pCI/g

YIELD

77.80%
72.60%
72.60%
72.60%
41.90%
41.90%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

METHOD
NUMBER

RICHRC&357
RICHRCS030
RICHIRC6S33O
RICHRC&030
RICHRC:-a301

RICHRC010
RICHRCZ.310C
RICHRCS317
RICHRCS317
RICHRC017
RICHRC517

RICHRCSZ17

RICHRC0317
RICHRCZZ17:
RICHRCS017 3
RICHRCSf173
RICHRCS0173J
RICHRC5f17

Number of Results:

Result a IDL When Not Detected
(Q)ualifiers: Us Analyte result c MDAIDL.

000018 Quantera Analytical Services, Inc
,nm n-mA-.A- Al
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

May 1, 1998

Attention: Joan Kessner

A2348@#o

4 40;

z RECEIVED

SLog in

SAF Number B98-022
Date SDG Closed : April 15, 1998
Number of Samples Seven (7)
Sample Type Soil
SDG Number W02330
Data Deliverable 15 Day Priority/21 Day Summary

I. Introduction

On April 15, 1998, seven 15 day priority, soil samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for radiochemical analysis. Upon
receipt, the samples were assigned the following laboratory ID numbers to correspond with the
Bechtel Hanford, Inc. (BHI) specific IDs:

OESRL ID
80426101
80426102
80426103
80426104
80426105
80426106
80426107

BH ID
BONKT3
BONKT4
BONKT5
BONKT6
BONKT7
BONKT8
BONKT9

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil

DATE OF RECEIPT
4/15/98
4/15/98
4/15/98
4/15/98
4/15/98
4/15/98
4/15/98

II. Analytical Results/Methodology

The analytical results for this report are presented by
includes sample identification information, analytical
statistical errors.

laboratory sample ID. Each set of data
results and the appropriate associated

000020
C' ~1



(Juanterra

Bechtel Hanford, Inc.
May 1, 1998
Page 2

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5057
Plutonium-238, -239/40 by method RICH-RC-5057
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Chemical Analyses
Chromium Hex by EPA method 7196

III. Quality Control

The samples analyzed under SDG W02330 were processed as quick turn samples and had two
Laboratory Control Samples (LCS and LCS duplicate) and one method (reagent) blank
analyzed with the batch. Any exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5057
The LCS, batch blank, sample duplicate (BONKT3) and sample results are within contractual
requirements. Thorium-228 was present in samples BONKT3, BONKT4, BONKT5 and
BONKT6, therefore, the 85% abundant peak for Am-241 at 5486 KEV was analyzed but the
thorium-228 region of interest was not analyzed since it would have interfered with the
americium region of interest.

Plutonium-238. -239/40 by method RICH-RC-5010
The LCS, batch blank, sample duplicate (BONKT3) and sample results are within contractual
requirements. The LCS had a high bias of 139.6% recovery. Since the bias met the second
level of the evaluation criteria, you gave approval to report the data.

Uranium-234. -235. -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BONKT3) and sample results are within contractual
requirements.

0000 21
yr
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Bechtel Hanford, Inc.
May 1, 1998
Page 3

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BONKT3) and sample results are within contractual
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, batch blank, sample duplicate (BONKT7) and sample results are within contractual
requirements. The MS/MSD (BONKT7) had low recoveries due to matrix interference.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Andy priva
Project Manager

()00 02
-. ~ -
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Data Validation Supporting Documentation



WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C 0 E
LEVEL:

PROJECT: 10 '~ O . DATA PACKAGE: o ->-I

VALIDATOR: TLT LAB: S DATE: /l{ %

CASE: L SDG: U)ot33o

ANALYSES PERFORMED
0 C.. 0 strcnd 90 0 Tehom-9@ mm
AdphWBep

o To.W Uanihn 1 Radim22 0 Tdum C

SAMPLES/MATRIX

'IdMKT3J GOAkTg 9OJK<.TS, 4GoAk.rG

]3. JI?, Cs .Jkts . . . AJ. .

1. Completeness. .. .... ...... ...... ........ ~J/

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . .

Initial calibration acceptable? . . . .
Standards NIST traceable? . . . . . . .
Standards Expired? . . . . . . . . . .

. .

.*.

.* .

. . . . . . . . . Yes No

. . . . . . . . . Yes No

N/A
N/A

. . . . . . . . . .'. Yes No N/A

. . . . . . . . . . . Yes No N/A

Comments:

0000026

. . . . . . . . . . . . . & /A
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WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of sample
Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .
Calibration check standards expired? . . . .

analysis? . . . Yes

.. . . . . . . Yes

.. . . . . . . Yes

.. . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable?
Analytes detected in method blank?
Field blank(s) analyzed? . . . . . .
Field blank results acceptable? . . .
Analytes detected in field blank(s)?
Transcription/Calculation Errors? . .

Comments: PU 23 'U -. qt

tt4'oflxqT~t-ir

'A 4M4-i-H - A44F:1 qA1aq

5. Matrix Spikes . ... .. . .

Matrix spike analyzed? . . . . .

Spike recoveries acceptable? . .

Spike source traceable? . . . .
Spike source expired? . . . . . .
Transcription/Calculation Errors?

t

. . . . . . . . . . . . . . . . I

. . . . . . . . . . . . 0 No
.. . . . . . . . . . . Yes 4

.. . . . . . . . .0 No
. . . . . . . . . . . . No

.. . . . . . . . . . . Yes
. . . . . . . . . . . . 19 No

.. . . . . . . . . . . Yes No

o Q & - . ..
., 5aFO U ~ ' 13-,.-A 7

N/A

N/A
N/A
N/A
N/A
N/A
N/Aa

P.2 27Q IE aV T
U- Zg/j Te Rn-Wr-zs'-/go I'-yO

Lu -..sr644J. .
.. . . . . . . . . . . . . Yes
.. . . . . . . . . . . . . Yes
.. . . . . . . . . . . . . Yes

S. . . . . . . . . . . Yes
. .. . . . . . . . . . . . Yes

No

No

No

No

No

N/A
N/A
N/A
N/A
N/A

Comments:

( ' (1027

No

No
No

No

N/A
N/A
N/A
N/A

4-je--,

.- f/A



WHC-SD-EN-SPP-001. Rev. 1

6. Laboratory Control Samples . . . .

LCS analyzed? . . . . .... . . . . . .

LCS recoveries acceptable? . . . . . .

LCS traceable? . . . . . . . . . . . .
Transcription/Calculation Errors? . . .

Comments: 2 0 '7I"/Iq %)To

Lh..1

. . . . . . . . . . . . . . . O N/A

. . . . . . . . . . . No N/A

. . . . . . . . . . . Yes ( N A
. . . . . . . . . . . Yes No

. . . . . . . . . . . Yes No A

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . .

Chemical carrier added? . . . . . . . . . . . . . . . . . . . e
Chemical recovery acceptable? . . . . . . . . . . . . . . . .
Chemical carrier traceable? . . . . . . . . .. . . . . . . . . Yes

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes

SON/A

No N/A
Na

No N/A
No N/A
NoNo SN)

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . . Yes No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments: -70 .f jL/1

4Vt## 6~rl L..0..izq L2.

F ,4t 'I A A I t % o,2A 4 bd a m E = -

000028Allf g-



WHC-SD-EN-SPP-001. Rev. 1

9. Field QC Samples . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . .

Field duplicate RPD values acceptable? . . .

Field split sample(s) analyzed? . . . . . . .

Field split RPD values acceptable? . . . . .

Performance audit sample(s) analyzed? . . . .

Performance audit sample results acceptable?

Comments:

. . . . . . . . . .

. . . . . . . . Ye

. . . . . . . . e

. . . . . . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . ... No N/A

Comments:

11. Results and Detection Limits (Levels D & E)

Results reported for all required sample analyses?
Results supported in raw data? . . . . . . . . . .
Results Acceptable? . . . . . . . . . . . . . . . .

Transcription/Calculation errors? . . . . . . . . .

MDA's meet required detection limits? . . . . . . .

Transcription/calculation errors? . . . . . . . . .

Comments: (I--7 9 1L4 Ti T I
A-.-qI TS T4.Ti19

. . . . . . . . . O N/A

.b .No N/A

. . . . . Yes No

No N/A

.Yes.No N/A

. . . . . Yes N0 (Np

(4000429

. O N/A

No N/A
No N A

Na N/A

No N A
No N/A
No N/



Qjf9anterra
Enirnmmental
Servces

DUPUCATE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

ORIG LAB SAMPLE ID:

QUANTERRA, Richland

D0426101
BONKT3

80426101

SDG: IRPT GRP:

MATRIX:
DATE RECEIVED:

W02330 / 5017
SOIL
4/15/1998 1:50:00 P

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT C ERROR (2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

71.20%

76.70%

76.70%

76.70%

54.80%

54.80%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

RICHRC5057

RICHRC5030

RICHRCS030

RICHRCS030

RICHRC5010

RICHRCS010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

1.17E-01
3.30E-01

1.02E-02

2.97E-01

1.52E-02

9.81E-02

1.05E-02

-9.88E-04

-7.16E-04

3.08E-03

1.29E-02

5.68E-3

3.44E+00

9.57E-02

7.21E-02

1.15E-01

2.56E-01

103.39%

11.17%

29.40%

4.53%

99.28%

178.50%

1455.12%

123.53%

140.03%

4899.24%

65.13%

9.18%

39.68%

39.91%

47.86%

30.21%

37.33%

Number of Results: 17

Result - IDL When Not Detected

(Q)ualiflers: U - Analyte result < MDAJIDL,
000030 Qua"t" Analytic' Se'v'a Inc

rptChemRadfup; v3.41

AM-241

U-234
U-235

U-238

PU-238

PU239/40

AM-241

CO-60

CS-137DA

EU-152

EU-154

EU-155

K-40

RA-224DA

RA-226

RA-228

U-238

3.74E-02

2.95E-01
1.38E-02

3.11E-01

5.13E-03

5.57E-03

-7.97E-03

-4.18E-03

-4.06E-03

-3.34E-03

2.53E-02

5.18E-03

5.14E+00

1.43E-01

1.17E-01

1.56E-01

1.75E-01

3.5E-02

7.9E-02

1.8E-02

8.1E-02

1.1E-02

1.1E-02

2.2E-02

5.1E-03

5.0E-03

1.2E-02

1.6E-02

1.5E-02

2.6E-01

1.4E-02

2.2E-02

3.7E-02
1.8E-01

3.5E-02

9.2E-02

1.9E-02

9.5E-02

1.1E-02

1.1E-02

2.2E-02

5.1E-03

5.0E-03

1.2E-02

1.6E-02

1.5E-02

5.8E-01

2.0E-02

2.5E-02

4.02-02

1.9E-01

3.53E-02

2.64E-02

2.99E-02

2.64E-02

2.24E-02

1.51E-02

3.53E-02

8.33E-03

7.71E-03

2.06E-02

3.12E-02

2.41E-02

N/A

N/A

N/A

N/A

3.05E-01

pCI/g

pCi/g

pCI/g

pCI/g

pCi/g

pCI/g

pCi/g

pCi/g

pClg

pCUg

pCiig

pcig

pCilg

pCi/g

pCI/g

pCi/g

pCI/g

J

U

4H4



(ijuanterra
Envi na i
Serskr

BLANK RESULTS

LAB NAME: ' QUANTERRA, Richland SDG /RPT GRP: W02330 1 5017
LAB SAMPLE ID: J04261 1B MATRIX: SOIL

COUNTING TOTAL REPORT METHODANALYTE RESULT Q ERROR (2s) ERROR (2) MDA/1DL UNIT YIELD NUMBER
HEXCHROME

AM-241

U-234

U-235

U-238

PU-238

PU239/40

AM-241

CO-60

CS-1 37DA

EU-152
EU-1 54

EU-155
K-40

RA-224DA

RA-226

RA-228

U-238

1.00E-03

1.80E-02

2.09E-03

-7.59E-04
-1.90E-03

2.08E-02

5.68E-02

-3.75E-03

-1.91E-03

-1.86E-03

-7.49E-03

1.15E-02

7.17E-03
1.61E-01

3.46E-02

7.51E-02

5.13E-02

1.42E-01

U

J

U

U
U

N/A
1.8E-02
9.7E-03

1.1E-03

1.7E-03

2.1E-02
3.52-02

1.4E-02

4.0E-03

3.6E-03

9.7E-03

9.2E-03

1.0E-02
8.3E-02

9.4E-03

1.4E-02

1.9E-02
1.2E-01

N/A
1.8E-02
9.7E-03

1.1E-03

1.7E-03

2.1E-02
3.6E-02
1AE-02

4.CE-03
3.6E-03
9.7E-03
9.3E-03

1.0E-02
6.5E-02
1.0E-02
1.6E-02

2.OE-02
1.3E-01

2.OOE-03

1.22E-02
2.94E-02
2.17E-02

2.68E-02

1.41 E-02

2.09E-02

2.30E-02

6.74E-03

5.86E-03

1.57E-02

2.03E-02

1.67E-02
1.36E-01

N/A
N/A

3.97E-02
2.19E-01

mg/L

pCi/g

pCi/g

pCI/g

pC/g

pCvg

pCi/g

pCi/g

pCI/g

pCI/g

pCI/g

pCI/g

pCv9

pCI/g

pCvg

pCI/g

pCI/g

pCI/g

N/A

87.505

87.20%

87.20%

87.20%

60.50%

60.50%

N/A

N/A
N/A

N/A
N/A

N/A
N/A
N/A

N/A

N/A
N/A

EPA7196

RICHRCS057

RICHRCS030

RICHRC5030

RICHRC5030

RICHRCS010

RICHRC5010

RICHRCS017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

Number of Results:

Result - IDL When Not Detected
(a)ualifiers: U - Analyte result < MDAJaL, 003:1 QuanterrsAnatytcalServices, If

MtChemRadRlank- v3.A1
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Qluruan terra
Service

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

J04261 1S

SDG: /RPT GRP:

MATRIX:

W02330 1 5017

SOIL

COUNTING TOTAL MDAI REPORT
ANALYTE RESULT 0 ERROR (2s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVER

HEXCHROME

AM-241

U-234

U-235

U-238

PU239/40

CS-137DA

K-40

RA-226

RA-228

U-238

4.88E-01

4.21E+00

1.74E+00

9.23E-02

1.62E+00

4.74E+00

2.97E-01

1.83E+01

9.84E-01

1.86E+00

4.48E-01

N/A

2.7E-01

1.9E-01

4.4E-02

1.8E-01

3.3E-01

3.OE-02

7.6E-01

8.7E-02

1.6E-01

N/A

6.7E-01

3.3E-01

4.6E-02

3.1E-01

7.OE-01

4.2E-02

2.0E+00

1.3E-01

2.4E-01

2.00E-03

1.69E-02

3.05E-02

2.07E-02

2.35E-02

1.54E-02

N/A

N/A

N/A

N/A

mgL

pCifg

pC0g

pcifg

pCMg

pCU#9

pcIug

pC0g

pCv

pC0g

N/A

99.90%

79.30%

79.30%

79.30%

55.80%

N/A

N/A

N/A

N/A

8.2E-01 8.2E-01 1.33E+00 pCIg N/A

5.00E-01

4.52E+00

1.62E+00

7.37E-02

1.69E+00

3.39E+00.

3.20E-01

1.95E+01

1.15E+00

1.87E+00

97.60%

93.23%

107.59%

125.20%

95.52%

139.61%

92.77%

93.71%

85.23%

99.20%

1.05E+00 42.58%

Number of Results:

Result = IDL When Not Detected

(Q)uallflers: U a Analyse result < MDAADL, 00003012
Quanterra Analytical Services, Inc
rotChemRadLcs: v3.I
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Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
MO-1 05/300 Area
MSIN: LO-20
Phone: 373-5665
FAX: 373-6725

Fax
To: £ ue LC t S tcc From: J&4 c.O2 LLL&L

Fax: 3'75- 51/ Pages:

Phone: Date:

Re: CC:

C Urgent 0 For Review 0 Please Comment 0 Please Reply 0 Please Recycle

0 Comments:

f - T)/tnZS& /& q- /ana en 7 '5 420PI~e is-

fa e A~,1s - cdl 124A -tt5ss 61, 313-54,73.
1~



Review Comment Record (RCR) 1. Date 2. Review No.

8/25/98 BHI/QA98007

3. Project 4. Page

107-D Page 1 of 1

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

W02330-QES (SDG No. W02330) 107-D - Soil Claude Stacey BHI/QA HO-16/372-9208
17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point- 15. Disposition (Provide justification if NOT accepted.) Status

I Radiochemistry - page 009, under Samples Affected the sample numbers are
wrong. They should be BONKT- not BONTK-.

2

3



Review Comment Record (RCR) 1. Date 2. Review No.

8/25/98 BHI/QA98006

3. Project 4. Page

107-D Page 1 of 1

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

W02386-QES (SDG No. W02386) 107-D - Soil Claude Stacey BHI/QA HO-16/372-9208
17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

I OK No Comment

2

3



Author: David B Blumenkranz at ~BHI001
Date: 8/18/98 8:03 AM
Priority: Normal

TO: Jeanette M Duncan at -BHI012

CC: Mark H Sturges

Subject: Comments on the 107-D2 & 1607-D2 Validation packages.
------------------------------------ Message Contents ------------------------------------

My only comment is that the validator should not only look at the sample data
with regards to CRDLs but also the target detection limits specified in Table
11-2 of the SAP. Analyses that fail to meet the target DLs of the SAP do not
require any qualification (flagging), but they need to still be addressed per
the SAP. The validator need only bring to our attention those analyses that
don't pass the the SAP target DLs.

We can close out the 107-D2 & 1607-D2 Validation packages, but next time, lets
have the validator complete the SAP target DL comparison in addition the work
that has been done to complete the 107-D2 & 1607-D2 Validation packages.

Please call me if you (or the validator) have any questions. Overall, the
packages look good.

Thanks,
Dave



08/25/98 12:48 e5093736725 BHI SAMPLE MGT

**** **** ** * * *** *
*** ACTIVITY REPORT ***
******* *******************

TRANSMISSION OK

TX/RX NO. 0079

CONNECTION TEL

CONNECTION ID

3755151

START TIME

USAGE TIME

PAGES

RESULT

08/25 12:47

01'39

4

OK

io 001
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Author: David B Blumenkranz at -BRI001
Date: 8/18/98 8:03 AM
Priority: Normal
TO: Jeanette M Duncan at -BH1012
CC: Mark K Sturges
Subject: Comments on the 107-D2 & 1607-D2 Validation packages.
------------------------------------ Message Contents ----------------------------------

My only comment is that the validator should not only look at the sample data
with reqards to CRDLs but also the target detection limits specified in Table
11-2 of the SAP. Analyses that fail to meet the target DLs of the SAP do not
require any qualification (flagging), but they need to still be addressed per
the SAP. The validator need only bring to our attention those analyses that
don't pass the the SAP target DLs.

we can close out the 107-D2 & 1607-D2 Validation packages, but next time, lets
have the validator complete the SAP target DL comparison in addition the work
that has been done to complete the 107-D2 & 1607-D2 Validation packages.

Please call me if you (or the validator) have any questions. Overall, the
packages look good.

Thanks,
Dave



Review Comment Record (RCR) '. Datr 2. Review No.

8/25/98 BHI/QA98007

3. Projetct 4. Page

107-D Page 1 of 1

5. Documes NsmbersUflrie(s) 6. Progn/Pmject/ 7. Reviewer 8. Organizatiern#roup 9. LocaliomThonc
Building Number

W02330-QES (SDG No. W02330) 107-D - Soil Claude Stacey B*I/QA H0-16t312-9208
7. CovoSw Submit"t Appovd: 10. Agreement with ludicated commeat disposiioa(s) i1. CLOSED

Orgmamzsde MA-gmr (Opdiewl) Rzv_ i rPnaiw t om CoSbd_ ReviemwinftW of Contact
Date Date

Author/rgikalm un/Oiiao
12. 13. Commeit(syDiscrepmcy(s) (Provide teehical justification for the 14.
Item comment and detailed recornmendation oFihe action required to conet/ Hold 16.

resolve the discrepwyproblem indicated.) Point 15. Disposition (Provide justification if NOT act,) Status

I RadiochWnIry - page 009, uder Samples Affected the sample umbers are
wrong. Acy should be BONKT- not BONTK-. C _ _ _ _ _ _ _

2

3.'

C
C
1.



All accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. If both sample and replicate activities
are greater than five times the CRDL and the RPD is less than 30 percent for soil
samples the results are acceptable. If either activities are less then five times the
CRDL, a control limit of less than or equal to two times the CRDL is used for soil
samples and less than or equal to the CRDL for water samples. If either the
original or replicate value is below the CRDL, the applicable control limits are less
than or equal to the CRDL for water samples and less than or equal to two times
the CRDL for soil samples. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to an RPD of 67.5%,
and flagged "UJ".

all uranium-238 results were qualified as estimates

All other duplicate results were acceptable.

Field Dunlicate Samole

r analysis as shownOne pair of field duplic
below:

The duplicate sample
determining the RPD 1
results were acceptat

ition guidelines for
I field duplicate

* Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the project specific target detection limits. The reported detection limit for
U-238 was above the target detection limit. Under the BHI statement of work,
no qualification is required. All other reported MDAs were at or below the
analyte-specific target detection limit.

000003

Sample No.

BONKR7
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samples with a spike recovery greater than 130% and a sample result less than
the IDL, no qualification is required.

All matrix spike results were acceptable.

S Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than 30%
for positive sample results greater than five times the CRDL or plus or minus the
CRDL for positive sample results less than five times the CRDL. Sample results
outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate recovery results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No. Duplicate Sample No.

BONKR7 BONKR8

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against project specific target
detection limits (TDLs) to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDLs.
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Field Duolicate Samnies

One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No.

BONKR7

Dunlicate Samnie No

BONKR8

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

" Detection Levels

Reported laboratory detection levels are compared against project specific target
detection limits (TDLs) to ensure that laboratory detection levels meet the
required criteria. The reported analytical detection level for toxaphene was
above the TDLs in all samples. Under the BHI statement of work, no
qualification is required. All other reported detection levels were at or below the
TDLs.

" Completeness

Data Package No. W02386-QES (SDG No. W02386) was submitted for
validation and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to MS/MSD recoveries below QC limits, all aldrin and dieldrin results were
qualified as estimates and flagged "J/UJ". Data flagged ' is an estimate, but
under the BHI validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.
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Field Dunlicate Samoles

One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No. Duplicate Sample No.

BONKT5 BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

* Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the project specific target detection limits (TDLs). Reported MDAs were
above the TDL for U-238 in samples BONKT4, BONKT5, BONKT6, BONKT8, and
BONKT9 above for J - '^KT6, and BONKT9.
All other reported MI fic TDLs.

" Completeness

Data Package No. \A itted for validation and
verified for completE

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to laboratory blank contamination, plutonium-238 results in samples BONTK3
and BONTK8 were qualified as estimates and flagged "J". Due to laboratory blank
contamination, the negative plutonium-238 result in sample BONTK6 was elevated
to the MDA and qualified as undetected "U". Due to laboratory blank
contamination, plutonium-239/240 results in all samples (except BONKT8) were
qualfied as estimates and flagged "J". Due to laboratory blank contamination,
radium-224 results in samples BONKT3 and BONKT4 were qualified as estimates
and flagged "J". Due to laboratory blank contamination, radium-226 results in all
samples were qualified as estimates and flagged "J". Due to an LCS recovery of
139%, plutonium-239/240 results in all samples were qualified as estimates and
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Duolicate Samole No.

BONKT5 BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

" Detection Levels

Reported laboratory detection levels are compared against project specific target
detection limits (TDLs) to ensure that laboratory detection levels meet the
required criteria. The reported analytical detection level for toxaphene was
above the TDL in all samples. Under the BHI statement of work, no qualification
is required. All other reported detection levels were at or below the TDL.

" Completeness

Data Package No. W02330-QES (SDG No.W02330) was submitted for validation
and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

BHI, MRB-SBB-A23665,
Incorporated, September

Validation Statement of Work, Bechtel Hanford
5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Due to the lack of a matrix spike and matrix spike duplicate recovery, any RPD
calculation for barium would be invalid.

All other laboratory duplicate recovery results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No. Duplicate Sample No.

BONKT5 BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. The RPD for lead was
outside QC limits (48%). Under the BHI statement of work no qualification is
required. All other field duplicate results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against project specific target
detection limits (TDLs) to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDL.

* Completeness

Data package No. W02330-QES (SDG No. W02330) was submitted for validation
and verified for completeness. The completion percentage was 87.5%.

MAJOR DEFICIENCIES

Due to a matrix spike recovery of -8.7%, all barium results were rejected and
flagged "R".

MINOR DEFICIENCIES

Due to blank contamination, chromium (lCP) results in samples BONKT3 and
BONKT4 were qualified as undetected and flagged "U". Due to blank
contamination, the lead result in sample BONKT4 was qualified as undetected and
flagged "U". Due to a matrix spike recovery of 30% and a matrix spike duplicate
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concentration is greater than five times the spike concentration, no qualification
is required.

All matrix spike/matrix spike duplicate RPD results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples were submitted to QES for analysis as shown
below:

Sample No.
BONKT5

Duplicate Sample No.
BONKT6

The duplicate sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All field duplicate
results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against project specific target
detection limits (TDLs) to ensure that laboratory detection levels meet the required
criteria. The reported detection limit was above the TDL for samples BONKT6,
BONKT7, BONKT8, and BONKT9. All other reported analytical detection limits were
at or below TDLs.

* Completeness

Data package No. W02330-QES (SDG No. W02330) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

000004
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DATA QUALIFICATION SUMMARY

SDG: W02330 REVIEWER: DATE: 08/10/98 PAGE_1_OF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Pu-238 J BONKT3, BONKT8 Blank
contamination

Pu-238 U BONKT6 Blank
contamination

Pu-239/40 J BONKT3, BONKT4, Blank
BONKT5, BONKT6, contamination
BONKT7, BONKT9

Ra-224 J BONKT3, BONKT4 Blank
contamination

Ra-226 J All Blank
contamination

Pu-239/40 J/UJ All LCS recovery

U-238 (Alpha Spec) J/UJ All LCS recovery

K-40 J/UJ All RPD

Ra-224 J/UJ All RPD

Ra-226 J/UJ All RPD

Ra-228 J/UJ All RPD
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Aug-04-98 03:21P R. Bruce Christian

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 4 August 1998

Information request - SDG W02330 - radiochemistry

Precision limits are +/- 30% per the sampling and analysis plan.
gives limits of 35% for soils, but differentiates between samples
Does the above and below 5x the RDL still apply since it has an
(Page 7-6 of WHC-SD-EN-SPP-001, Rev. 1)

The original guidance document
above and below 5x the RDL.
effect on qualification of data?

)2 1 f C d I F p / v .r ' -r r q ~ 7
7%-

509-375-5151 P.01



Asg-05-98 11:55A R. Bruce Christian 509-375-5151 P.01

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanett Duncan

From: Bruce Christian

Pages: 1

Date: 5 August 1998

Information request: SDG 2330 - SVOA

The SAP does not specify DQOs for semi-VOAs. Do the numbers for VOAs apply or do I use

the guidance document.

'- -f ; k4A



Bechtel Hanford, Inc.
3350 George Washington Way
RkNand, WA 99352

Attn: BHI Sample Management
MO-105/30O Are
MSIN: LO-20
Phone: 373-5665
FAX: 373-6725

Fax
n

Th:b QitU ta~F: K- VsaW itJWa04

Fax 3-7 G - S Page.: 3

Phonw: Dati:

Re: CC:

0 For Review C Please Comment 0 Please Reply 0 Please Recycle

* Comments:

- a) 0,It"

A

. Yrgent



UO/U(/8 ua:ut fl'UUJ (3bf UII bArL, Sui LIl

ACTIVITY REPORT ***

TRANSMISSION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9837

3755151

08/07 08:08

01'04

3

OK



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
MO-105/300 Area
MSIN: LO-20
Phone: 373-5665
FAX: 373-6725

Fax
To: 5(cg Qe jsi its. A From:

Fua 315-565i Pages "

Phone: Date: ek i

Re: CC:

o Urgent 0 For Review 0 Please Comment 0 Please Reply 0 Please Recycle

* Comments:



Project ID: 100 D Areas - Full Protocol Sampling Team: ERC FIokd Sampig
Task ID: I Sampling Mgr/Coordinator: St. John

Opperable Unit: 100-DR-1 Samplera: STANKOVICH, MT
Aggregate Area: 100 Areas Field Logbook ID: EL-1339-1;EL-1339-2;EL-1339-3

SAF Nu, ber: B98-022 Sampling Media: Soil;

Sample Laboratory Location Analyte Laboratory Date Date Comments
Number Number Code Collected Shipped

BOMMM4 107-DI 2,14 Quaiterra 12/16/97 9:35 12/16/97 3:35
Incorporated AM PM

BOMMMS 107-DI 2,14 Quanterra 12/16/979:51 12/16/973:35
Incorporated AM PM

BOMMM6 107-1 2.14 Quanterra 12/16/97 10:05 12/16/97 3:35
incorporated AM PM

BOMMM7 107-DI 2.14 Quanmerra 12/16/9710:22 12/16/973:35
Incorporated AM PM

ON090 107-D3 2,6.7.8,9.10,11.12.1 Quanterra 4/1/98 8:30 4/1/98 3:00 PM
4 Incorporated AM

BON091 107-D3 2.6.78.9,10,11,12.1 Quanen's 4/2/98 8:40 4/1/98 3:00PM
4 Incorporated AM

BON092 107-D3 2,6,7,,9,10,11,12.1 Quntcr 4/1/98 10:10 4/1/91 3:00 PM
4 Incorporated AM

B0N093 107-D3 6,7,8,9,10.11,12,1 Quasterra 4/1/98 9:3 4/I/98 3:00 PM

4 Incorporated AM
BON094 107-D3 2.6.7,8.9,10,11,12.1 Quaterra 4/1/98 10:10 4/1/93 3:00 PM

4 Incorporated AM UU ~ MO 9
B0N095 107-D3 2.6.7,3,910.11,12,1 Quantera 4/1/98 9:14 4/l/98 3:00 PM

4 Incorporated AM

BON096 107-D3 2,6.7,8.9,10.11,12.1 Quanterra 4/1/98 8:50 4/1/98 3:00 PM
4 Incorporated AM

BON4097 107-D3 15,6.7.8,9,10.1.12, TMA/RECRA 4/21/9810:10 4/1/98 1:00PM
14 AM PM

BONKR4 107-D2 2.6.7.9,10,12.14 Quanterra 5/21/988:00 5/21/981:45
incorporated AM PM # 7 2 7

BONKRS 107-D2 2,6.7.9.10.12.14 Quanterra 5/21/988:15 5/21/981:45
Incorporated AM PM

BONKR6 107-D2 2,6.7.9.10.12.14 Quanterra 5/21/988:30 5/21/981:45

Incorporated AM PM
BONKR7 107-D2 2.6.7,9.10.12.14 Quamierra 5/21/98 8:50 5/21/98 1:45

Incorporated AM PM

MONKRS 207-02 2.6,7,9.10,12,14 Quanlenra 5/1/9889:50 5/21/98 1:45 .
Incorporated AM P'M bkT z aKe-

Project ID: 100 DAreas - Full Protocol

SAF Number: B98-022

Page I of 3

Date: 4/27/98 3:22:20 PM

Update



Analyte Codes:

1) Semi-VOA - 8270A (TCL) {Bis(2-ethylhexyl) phthalate)
2) Pest/PCBs - 8080 (TCL)
3) ICP Metals - 6010A (SV-846) (Chromium, Lead)

ICP Metals - 601 GA (Supeutrace) (Arsenic, Barium, Cadmium, Chromium, Lead, Silver)

Mercury - 7471 - (CV)
Chromium Hex - 7196
Gamma Spectroscopy (Cesium-137, Cobalt-60. Europium-152. Europium-154, Europium-155)
Gamma Spec - Add-on (Americium-241, Uranium-238)
Americium-241
Isotopic Plutonium
Isotopic Uranium
Strontium-89.90 - Total Sr
Nickel-83
Activity Scan
PCBs - 8080

Project ID: 100 D Areas - Full Protocol

SAF Number: B98-022
Page 2 of 3

Date: 4/27/98 3:22:20 PM

Updaite

Sample Laboratory Location Analyte Laboratory Date Date Comments
Number Number Code Colleeted Shipped
BONKR9 107-D2 2.6.7,9.10,12.14 Quaterra 5/21/989:40 5/21/91 1:45

Incorporated AM PM
IONKTI 107-D2 15.6,7..9.10,11.12. TMAIRECRA 5/211988:50 5/21/981:00

14 AM PM at
IIONKT3 1607-D2 I,24.5.6,7,8.9,10,1 Quanterra 4/15/98 8:05 4/15/98 1:50

1,14 incorporated AM PM BI&. . o 5ONk T5
HONKT4 1607-1)2 I.1,5.9.O.I Quantera 415/ 1:20 4/15/98 1:50

1.14 incorporated AM PM

BONKTS 1607-D2 1.2.4,5.6.7.8.9.10.1 Quanterna 4/15/98 8:45 4/15/98 1:50
1,14 Incorporated AM PM

BONKT6 1607-D2 .2,4,5A7,.8,9.10.1 Quaterra 4/15/98 8:45 4/15/98 1:50
1.14 Incorporated AM PM 1Dv oFA T-F

BONKT7 1607-D2 1.2.4.5.6.7.9.10. Quanterra 4/15/989:05 4/15/981:50
1,14 Incorporated AM PM

BONKTS 1607-D2 1.2.45.6.7.9.10.1 Quanlemra 4/15/98 9:15 4115/911:50
1,14 incorporated AM PM

BONKT9 1607-D2 1.24.5.67.8.9.I0, Quanterra 4/15/989:30 4/15/98 1:50
1,14 incorporated AM PM

BONKVO 1607-D2 1,15,16.5.6.7.8,9,O TMA/RECRA 4/15/988:45 4/15/981:00
.11.14 AM PM 2 t O

BOPOT5 I I6-DR-9 2.4.6.7,.9.10,11,12 Quanserra 6/9/98 9:00 6/111/98 1:10
,13,14 incorporated AM PM

80P892 116-DR-9 5,6..8.9..1011.13.1 TMA/RECRA 7/9/918:15 7/9)914-20PM
4 AM

4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)



Sample Laboratory Location Anslyte Laboratory Date Date
Number Number Code Collected Shipped

16) ICP Metals - 6010A (SW-846) (Arsenic, Chromium, Lead)
17) ICP Metals - 6010A (Supertrace) (Chromium, Lead)
18) Red Screen

Date: 4/27/98 3:22:20 PM

Update
Project I): 100 D Areas - Full Protocol
SAF Number: B98-022

Page 3 of 3

Comments IF



08/06/98 14:04 '&5093736725 BRI SAMPLE MGT

s**ss****s*sms*sseflet
ass ACTIVITY REPORT sat

TRANSMISSION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

.9828

3755151

08/06 14:02

02'00

4

OK

io 001



Aug-05-98 11:55A R. Bruce Christian

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanett Duncan

From: Bruce Christian

Pages: 1

Date: 5 August 1998

Information request: SDG 2330 - SVOA

The SAP does not specify DQOs for semi-VOAs. Do the numbers for VOAs apply or do I use
the guidance document.

509-375-5151 P.01



08/05/98 11:05 VY5093736725 Bill SAMPLE MGT

s** ACTIVITY REPORT *ss

RECEPTION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9803

509 375 5151

08/05 11:04

00'20

1

OK

igj Uui



Aug-04-98 03:21P R. Bruce Christian 509-375-5151 P.01

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 4 August 1998

Information request - SDG W02330 - radiochemistry

Precision limits are +/- 30% per the sampling and analysis plan. The original guidance document
gives limits of 35% for soils, but differentiates between samples above and below 5x the RDL.
Does the above and below 5x the RDL still apply since it has an effect on qualification of data?
(Page 7-6 of-WHC-SD-EN-SPP-001, Rev. 1)



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
MO-1051300 Area
MSIN: LO-20
Phone: 373-5665
FAX: 373-6725

Fax
To- YCrZL&Le 6 t u Zk<"ctuLL Fronr tv~1 ThUAC4et

Fax, 3~r5 --siq Pages:

Phone: 3 Dte

Re: CC:

0 Urgent 0 For Review U Please Comment 0 Please Reply 0 Please Recycle

* Comments:
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FROM QUANTERRA 509 375 5590
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Aug-04-98 01:04P R. Bruce Christian

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 4 August 1998

Information Request - SDG W02330 - pages 31 & 32

The sample numbers are missing from the chain of custody.

509-375-5151 P.01



08/04/98 14:21 e&5093736725 BHI SAMPLE MGT

***** ** * * ****** * * ** ** *
*2* ACTIVITY REPORT *
*********2*222***2O****K

TRANSMISSION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9791

3755151

08/04 14:19

02'06

4

OR

twoul



08/04/98 13:52 e5093736725 Bill SAMPLE MGT

*s. ACTIVITY REPORT **s

RECEPTION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9790

509 375 5590

08/04 13:50

01'19

2

OK

igj uu I
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Aug-04-98 03:21P R. Bruce Christian 509-375-5151 P.01

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 4 August 1998

Information request - SDG W02330 - radiochemistry

Precision limits are +/- 30% per the sampling and analysis plan. The original guidance document
gives limits of 35% for soils, but differentiates between samples above and below 5x the RDL.
Does the above and below 5x the RDL still apply since it has an effect on qualification of data?
(Page 7-6 of WHC-SD-EN-SPP-001, Rev. 1)

(he4 C-a!'r i Avst/t j- ,4rt f44v~

j)- ;7- o



Atjg-05-98 11:55A R. Bruce Christian 509-375-5151 P.01

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanett Duncan

From: Bruce Christian

Pages: 1

Date: 5 August 1998

Information request: SDG 2330 - SVOA

The SAP does not specify DQOs for semi-VOAs. Do the numbers for VOAs apply or do I use
the guidance document.

>1st r4/'rrb~ 6t '&a 1



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
MO-105/300 Area
MSIN: LO-20
Phone: 373-5665
FAX: 373-6725

Fax
To: From Y et t t c .

Fax: 376- S 5s( Pages: 3

Phone: Dats

Re: CC:

3%srgent 0 For Review 0 Please Comment D Please Reply 0 Please Recycle

* Comments:

-a4uge AMAIE



08/07/98 08:09 U5093736725 HI SAMPLE MUI

*** ACTIVITY REPORT ***

TRANSMISSION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9837

3755151

08/07 08:08

01'04

3

OK

Iigj uuI



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
MO-105/300 Area
MSIN: LO-20
Phone: 373-5665
FAX: 373-6725

Fax
To: B(24tcC Okici 1Skik From:

Fax: 3165- 61I Pages: L+

Phone: Date:

Re: CC:

0 Urgent 0 For Review 0 Please Comment 0 Please Reply 0 Please Recycle

0 Comments:



Project ID: 100 D Areas - Full Protocol Sampling Team: ERG Field Samping
Task ID: I Sampling Mgr/Coordinator: St. John

Opperable Unit: 100-DR-1 Samplers: STANKOVICH, MT

Aggregate Area: 100 Areas Field Logbook ID: EL-1339-1;EL-1339-2;EL-1339-3

SAF Number: 898-022 Sampling Media: Soil;

Sample Laboratory Location Analyte Laboratory Date Date Comments
Number Number Code Collected Shipped

BOMMM4 107-DI 2,14 Quanterra 12/16/97 9:35 12/16/97 3:35
Incorporated AM PM

BOMMM5 107-11 2,14 Quanlerra 12/16/97 9:51 12/16/973:35
Incorporated AM PM

B0MMM6 107-DI 2,14 Quanterra 12/16/97 10:05 12/16/973:35
Incorporated AM PM

BOMMM7 107-D1 2.14 Quantenra 12/16/97 10:22 12/16/973:35
Incorporated AM PM

BON090 107-D3 2,6,7,.,9,10,11.12.1 Quanter 4/1/98 8:30 4/1/98 3:00 PM
4 Incorporated AM

BON091 107-D3 2,6,7,.9,10.1.12.1 Quanerra 4/1 A98:40 4/3/98 3:00 PM
4Incorporated AM kA,". ra

B0N092 107-D3 ,6,7,8,9,10,1,12.1 Quantea 4/1/98 10:10 4/1198 3:00 PM
4 Incorporated AM

B0N093 107-D3 2,6,7.8.9,10,11,12,1 Quanterra 4/1/98 9:38 4/1/98 3:00 PM
4 Incorporated AM

B0N094 107-D3 2,6,7,8.9.10,11,12.1 Quanterra 4//98 10:10 4/1/98 3:00 PM
4 Incorporated AM

B0N095 107-D3 2.6,7,8.9,1011,12.1 Quanterra 4/1/98 9:14 4/1/98 3:00 PM
4 Incorporated AM

B0N096 107-D3 2,6,7,8,9,10,11,12.1 Quanterra 4/1/98 8:50 4/1/98 3:00 PM
4 Incorporated AM

BON097 107-D3 15,6,7.8,9,10,11,12. TMA/RECRA 4/1/98 10:10 4/1/98 1:00 PM

B4 AM BO7-D2 16,,,c rd /9 : /2 4
BONKR4 107-D2 2,6,7,9.10,12.14 Quanterra 5/21/988:00 5/21/981:45

Incorporated AM PM j2 7
BONKR6 107-12 2,6,7,9.10.12.14 Quanterra 5/21/988:15 5/21/981:45

Incorporated AM PM

BONKR6 107-D2 2.6.7,9.10.12.14 Quanterra 5/21/988:30 5/21/981:45
Incorporated AM PM

BONKR7 107-D2 2.6.7.9,10.12,14 Quanterra 5/21/988:50 5/21/981:45
Incorporated AM PM

B0NKR8 107-132 26712.4 Qutaterr 5121/98 8:50 5/21/98 1:45 br j~) -7
Incorporated AM PM b.A Ox u rrt

Project ID: 100D Areas - Full Protocol

SAF Number: B98-022

Page I of 3

Date: 4/27/98 3:22:20 PM

Update



Analyte Codes:

1) Semi-VOA - 8270A (TCL) {Bis(2-ethylhexyl) phthalate)
2) PestJPCBs - 8080 (TCL)
3) ICP Metals - 6010A (SW-846) (Chromium, Lead)
4) ICP Metals - 6010A (Supertrace) {Arsenic. Barium, Cadmium, Chromium, Lead, Silver)
5) Mercury - 7471 - (CV)
6) Chromium Hex - 7196
7) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europium-154, Europium-155)
8) Gamma Spec - Add-on {Americium-241. Uranium-238)
9) Americium-241
10) Isotopic Plutonium
11) Isotopic Uranium
12) Strontium-89,90 - Total Sr
13) Nickel-63
14) Activity Scan
15) PCBs - 8080

Project 1D: 100) Areas - Full Protocol

SAF Number: B98-022

Page 2 of 3

Date: 4/27/98 3:22:20 PM

Update

Sample Laboratory Location Analyte Laboratory Date Date Comments
Number Number Code Collected Shipped

BONKR9 107-D2 2,6,7,9,10,12,14 Quanlenra 5/21/98 9:40 5/21/981:45
Incorporated AM PM

IIONKTI 107-D2 15.67.8.9.10A 1.12, TMA/RECRA 5/21/98 8:50 5/21/98 1:00
14 AM PM SpT O-C vDtg.-7

BONKT3 1607-D2 1,2,4,5,6,7.8.9,10,1 Quanterra 4/15/988:05 4/15/981:50
134 Incorporated AM PM u B & .k of fSN R: T S

l -NKI 4 607-[)2 I.4.5.6.1.8.10J Quanterra 4/15/98 8:20 4/15/98 1:50
1,14 Incorporated AM PM a A j 'lc . I-

BONKT5 1607-D2 1,.,5.6.1.8.9.10.1 Quantera 4115198 8:45 4/15(98 1:50
1,14 Incorporated AM PM

BONKT6 1607-12 I,2,4,5,6,7,8,9.10I Quanterra 4/15/98 8:45 4/15/98 1:50
1,14 Incorporated AM PM oA OF 50&39 T5

BONKT7 1607-D2 1.2,4,5.6,7,8.9.10.1 Quanterra 4/15/98 9:05 4/15/98 1:50
1,14 Incorporated AM PM

BONKT8 1607-D2 I2.4,5.6.7,8,9,10,1 Quanterra 4/15/989:15 4/15/981:50
1,14 Incorporated AM PM

BONKT9 1607-D2 1,2,4.5,6.78.,9,10,1 Quantera 4/15/98 9:30 4/15/98 1:50
1,14 Incorporated AM PM

BONKVO 1607-12 l1t5.16.5,6,.,9,tO TMA/RECRA 4(15/988:45 4/15/98 1:00
.11,14 AM PM 6-Atr

BOPOT5 I I6-DR-9 2A.6.7,,9.10,11,12 Quanterra 6/9/98 9:00 6/11/98 1:10
,13.14 Incorporated AM PM

8aP92 I16-DR-9 5,6.7.8.9,10,11,13,1 TMA/RECRA 7/9/988:15 7/9/984:20 PM
4 AM



Sample Laboratory Location Analyte Laboratory Date Date Comments
Number INumber Code Collected Shipped
16) ICP Metals - 6010A (SW-846) (Arsenic, Chromium, Lead)
17) ICP Metals - 6010A (Supertrace) (Chromium, Lead)
18) Rad Screen

Project ID: 100 D Areas - Full Protocol

SAF Number: B98-022

Page 3 of 3

Date: 4/27/98 3:22:20 PM

Update



08/06/98 14:04 e5093736725 BHI SAMPLE MGT

*** ACTIVITY REPORT ***

TRANSMISSION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9828

3755151

08/06 14:02

02'00

4

OK

ij uIul



Aug-05-98 11:55A R. Bruce Christian 509-375-5151 P.01

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanett Duncan

From: Bruce Christian

Pages: 1

Date: 5 August 1998

Information request: SDG 2330 - SVOA

The SAP does not specify DQOs for semi-VOAs. Do the numbers for VOAs apply or do I use
the guidance document.



08/05/98 11:05 %5093736725 Bill SAMPLE MGT igj uui

*** ACTIVITY REPORT ***

RECEPTION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9803

509 375 5151

08/05 11:04

00'20

1

OK



Aug-04-98 03:21P R. Bruce Christian 509-375-5151 P.01

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 4 August 1998

Information request - SDG W02330 - radiochemistry

Precision limits are +/- 30% per the sampling and analysis plan. The original guidance document
gives limits of 35% for soils, but differentiates between samples above and below 5x the RDL.
Does the above and below 5x the RDL still apply since it has an effect on qualification of data?
(Page 7-6 of WHC-SD-EN-SPP-001, Rev. 1)



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
MO-105/300 Area
MSIN: LO-20
Phone: 373-5865
FAX: 373-6725

Fax
To: Pcae 6hizssteaN Pmom: J tjIC bAm6&t

Fax: Pages: *

Phone: - Date:

Re: CC:

o Urgent C For Review 0 Please Comment C Please Reply 0 Please Recycle

* Comments-

ts 4Ayde t cIost 4&c ' --
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Aug-04-98 01:04P R. Bruce Christian 509-375-5151 P.01

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 4 August 1998 A

Information Request - SDG W02330 - pages 31 & 32

The sample numbers are missing from the chain of custody.



08/04/98

*** ACTIVITY REPORT ***

TRANSMISSION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9791

3755151

08/04 14:19

02'06

4

OK

14:21 %T5093736725 Bill SAMPLE MGT Ij uuI



08/04/98 13:52 TY5093736725 BHi SAMPLE MG1

*** ACTIVITY REPORT *cm

RECEPTION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9790

509 375 5590

08/04 13:50

01'19

2

OK

vj Vu U



08/04/98 12:14 05093736725 BHI SAMPLE MGT igj uuI

*** ACTIVITY REPORT **
** ** *** ***f** *** * *** ** *

RECEPTION OK

TX/RX NO.

CONNECTION TEL

CONNECTION ID

START TIME

USAGE TIME

PAGES

RESULT

9787

509 375 5151

08/04 12:13

00'21

1

OK


